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-̂ ^Wî '̂ -̂̂ '̂  ?':*hl..'" ^°P^y' 
_:; i . . i_i . 

AREA NOT SERVEr 

BY PUBLIC WATE/? 

\ "-'i: 
..̂ ^ ALBANY EAST, QA. b 

K-'H;-- N 3 I 3 0 - W 8 4 0 0 / 7 , 5 A l " ^ ' " [cionGur 

^ijoiA 



IReF=- - 32 

RECORD OF TELEPHONIC CONVERSATION 

Sit(* Investigation Program 

f(ouX.\n^z'^G^r7jO ^ ^ yl/y'JU. J j X i J j Date: ^hUt^ 

v.-.-p Time: ^ ' ^ j " »*«K/p.ni. 

File: F»<eSTfiM< T</t» «*- Koi>i>eî  co-
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The Firestone Tire Sc Rubber Co. 
1200 Firestone Parkway 
Akron, Ohio **317 

Attention: Mr. D. Bennett 

ENVIRONMENTAL SITE ASSESSMENT OF 
THE FIRESTONE TIRE & RUB-BER COMPANY FACILITY 
AT ALBANY, GEORGIA 

Gentlemen: 

Woodward-Clyde Consultants (WCC) is pleased to present herein the final 
report on the results of the environmental site assessment of Firestone's former tire 
manufacturing facility in Albany, Georgia. The report consists of three (3) 
volumes: main report, figures" and"ta51fes,^and'appendices'. The report incorporates 
responses to your previous questions and comments. 

It has been a pleasure working with you on this project. Should you have any 
additional questions, please do not hesitate to contact us. ~ 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

^a^/f./i 
Vy'3as M. Brizgys 
Project Geologist 

VMB:jc 

D019/173 

Consulting Engineers. Geotogsts 
and Environmenlal Scientisis 

Offices in Oiher Principal Crties 
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ENVIRONMENTAL SITE ASSESSMENT OF 

HRESTONE TIRE AND RUBBER FACILITY AT 

ALBANY, GEORGIA 

Prepared For:_ 
The Firestone Tire and Rtd>ber Company 

11200 Firestone Parkway 
Akron, Ohio ^317 

- • • . ^ • ' • " : " . L 

• • . - . • • « _ r ' - - ' . ,•• 

Prepared By: 
Woodward-Clyde Consultants 

52111 Aurora Road — 

Solan, Ohio 44139 

(^J*^ J . 
/das M. Brizgys c/'^*' Robert S. JuoktSiwski, P.E. 

Project Geologist Sr. Pro'^g^^^^f 

' ^ ' ., 
|b.1820S 

[••I roOFE83>ONAL p i l 



85C7103-10 Woodward-Ctyde Consultants 
Reference 3 page 3 of 37 

suiiident.ih 1978 to raise the v/ater level to about 110 feet below ground surface In 

a well near, the center of municipal pumpage. The Providence aquifer is recharged 

in a manner similar to the Clayton aquifer, along a northeast-trending line about 50 

miles nortii^orthwest of Albany. 

Typically, wells develo|;>ed individually in the Providence, Clayton and 
Tallahatta aquifers in the Albamy area yield insufficient quantities of water to be 
cost-effective. For this reason, the City of Albany uses multi-aquifer wells that tap 
two or more of the aquifers simultaneously. If properly constructed, these wells can 
reportedly produce a sustained yield of as much as 1300 gpm while generating a 
smaller drawdown than a single-aquifer welL 

Although rainfall is the primary source of recharge for all four major aquifers, 

another source of recharge may exist. Increased vertical flow through the confining 

beds separating one aquifer î rom another may occur- when heavy pumping reduces 

the hydrostatic pressure in a given aquifer to a value below tifiat of ah adjacent 

aquifer. Near the city of Albany, heavy pumping from the Providence, Clayton and 

Tallahatta aquifers reportedly has produced.head, differences that could enhance 

leakage,— Preliminary water quality analyses have indicated that water may be-

leaking from the Providence aquifer up into the Clayton. 

3.0 SITE RECONNAISSANCE 

To review the proposed assessment program, a site reconnaissance was 

performed by WCC, Firestone-Corporate and Firestone-Albany persoruiel on 

3 and 6 December 1983. The proposed scope of work was modified on the basis of 

site-speclfi.C: conditions, and the number of borings and monitoring well Installations 

were def^M^ as, discussed below. The locations of thelareas investigated are shown 

on Figure^ ' 

Area 1 - Gasoline Storage Tanks; Two exploratory borings through tank 

backfill and one groundwater monitoring well installation were scheduled for this 

area. 

(8703.19) 
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Area^2,« Power House and Maintenance: Four shallow soil borings^.were 
scheduled lor the area adjacent to the drummed oil storage area. 

Area-iSr^ General Maintenance & Stores: Three shallow soil borings were 

scheduled adjacent to the building expansion that was constructed over an area that 

may have been used for equipment cleaning. 

Area » - Primary Plant Transformers; Eight surficial soil grab samples around 

the four PCB transformers were scheduled to evaluate the potential presence of 

PCB's in the soil. 

•A 

Area 3 - Solvent Unloading Station; Three shallow soil borings were scheduled 

for unpaved areas adjacent to Ihe solvent unloading station to evaluate the potential 

presence of solvents in the soil. 

Area 6 - Process Oil Unloading Station; One shallow soil boring was scheduled 

to evaluate the potential presence of contaminants of concem In the .soil. 

— Area 7 - Process Oil and Solvent Storage Tanks: Three shallow soil borings, 

two exploratory borings and three monitoring well irutallations were ischeduled. The 

three shallow soil borings were scheduled for an unpaved area adjacent to a 

drummed hazardous waste transfer area. To evaluate potential tank leakage, two 

exploratory borings were scheduled for the tank backfill, and one of the monitoring 

wells was scheduled for insltallation within the tank backfill adjacent to the 

underground solvent storage tanks. The other two monitoring wells were scheduled 

for installation adjacent to the tank area. 

Ai!iei|i:|» Trash Compa«:tor; This area was added due to visually-apparent 

discoion^roii of soil adjacent to the trash compactor. Two shallow soil borings were 

scheduled^ :' 

Area 9 - Hazardous Waste Storage Area; Two monitoring wells and six shallow 

soil borings were proposed. The shallow soil borings were delayed until after State 

approval of the closure plan and implementation of closure. The two monitoring 

wells were scheduled. 

(8705.19) 
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Area i o Fire Training Area; This area was added due to visually-apparent 

discoloratiol^ Vi soil and because spent solvents may have been used as fuels. Three 

shallow soil-borings were scheduled. 

Area 11 - East Fuel Oil Tanks: Three shallow soil borings were scheduled for 

an area adjacent to the above-ground fuel oil tanks that may have been used for 

drummed waste storage. 

• 

Area 12 - Spill Containment/Bum Area; A pit was excavated in this area in 

the past to prevent a spill of anti-oxidant from entering the pond. The waste was 

subsequentiy burned under the supervision of the local fire department. Three 

exploratory borings and one monitoring well Installation were scheduled. 

Area 13 - West Drainage Ditch: The west drainage ditch receives runoff from 

the plant roof where PCB equipment was mounted. Six sediment samples and one 

surface water sample were scheduled. 
i 

Area 14 - Pond; Two !$<;diment samples were scheduled for the pond, which 

receives runoff from the plant site;^ 

Area 13 - Ditch Scrapinigs: Two composite grab samples were scheduled for 

the area where scrapings from surface drainage ditches were placed. 

Three monitoring wells were also scheduled for placement around the plant 
site to provide information on background water quality. 

44} INliUa. FIELD INVESTIGATIONS 

I n i ^ ^ field investigations at the Albany facility consisted of drilling of 

borings, soil and sediment sampling, groundwater monitoring well installation, 

groundwater elevation measurements, and groundwater and surface water sampling. 

These tasks are described below. 

(8703.19) 
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.W'.:: • Table I. 
WoodwitrdJ Clyde Consultants - Project No. 85C7103 

<r •" Firestone Tire t Rubber 
Date Saapled 2/18/86 and 2/19/86 

Inventory of Soaples 

ATSC - Marion 
Lab No. 

785-86 
786-86 
787-86 
788-86 
781-86 
782-86 
783-86 
784-86 
789-86. 
790-86 
795-86 
791-86 
— ~ 

— -

.... 

.... 

792-86 
793-86 
794-86 
797-86 

. • • - • 

- " — 

•TEC - MelBore 
Lab No. 

10301 
10302 
10303 
10304 
10305 
10306 
10307 
10308 
10309 
10310 
10311 
10312 
10313 
10314 
10315 
10316 
10317 
10318 
10319 
10320 
10321 
10322 
10323 
10324 

V: 10325. 
^ 1 0 3 2 6 
V 10327 
v̂ *̂  10328 

10329 
10330 
10331 
10332 

Woodward Clyde 
Conoultonts No. 

MW-1-1 
MW-7-3 
MW-7-4 
BMW-2 

MW-12-1 
BMW-3 

ALB-PW-l 
ALB-OW-1 
ALB-PW-3 
ALB-PW-2 
ALB-TB-1_ 
ALB-OW-2 
0-4-5-1 
0-4-5-2 
0-4-6-1 
0-4-6-2 
G-4-7-1 
0-4-7-2 
0-4-8-1 
0-4-8-2 

SUHWAT-10-lU 
SURWAT-IO-ID 
SUHWAT-10-2D 
SnRWAT-13-lD 

SBD-13-1B 
SBD-13-1S *^ 
SB0-13-2B 
SBS-13-2S 
SBD-13-3B 
8BD-13-3S 
ALB-PND-II 
ALB-PND-2D 

Sanple 
Type 

water 
Winter 
water . 
water 
water 
water 
water 
water 
water 
water 
water 
water 

sedisient 
sediiient 
sedinent 
sediment 
sedinent 
sedisient 
sediatent 
sediment 

water 
water 
water 
water 

sedioient 
sediment 
sedinent 
sedinent 
sediment 
sediment 
sedinent 
sediatent 
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"\y'-.'yA Table II. 
Woodw'ardi Clyde Consultants - Project No. 85C7103 

Firestone Tire & Rubber 
Date Sanpled 2/18/86 

Priority Pollutant Volatile Fraction 

ATBC Saaple No. 10301 
Client Saaple No. MW-1-1-1 

Acrolein 
Acrylonitrile 
Benzene 
Broaofora 
Carbon Tetrachloride 
Chlorobenzene 
ChlorodibroBoaethane 
Chloroethane 
2-Chloroethyl Vinyl Bther 
Chlorofora 
DichlorobroBoaethane 
Dichlorodifluoroaethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bthyl Benzene 
Methyl Broaide 
Methyl Chloride 
Methylene Chloride 
1,1,2,2-TetrachloroothEine 
TetrachloroetheaeV 
Tolneoe ,;, •'^MjA^-i • 
trans-1,2-D Ic^Srjoe t heae 
1,1,1-Tr ichlbi^^pbanie 
1,1,2-Tr ichler«ithoft« 
Trichloroetbeaa . 
Trichlorofluoroaethaaa 
Vinyl Chloride . 

< 100 
< 100 
199 

< 1.0 
< 0.5 
< 1.0 
< 0.5 
< 1..0 
< ]L,.0 
< 0.5 
< 0.5 
<_;i.O 
< 0.5 
< 0.5 
32.2 
< 1.0 
< 1.0 
< 1.0 
327 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 0.5 
135 

< 0.5 
41.9 
< 0.5 
< 0.5 
< 1.0 
< 1.0 

10302 
MW-7-3-1 

100 
100 
1.0 
1.0 
0.5 • 
1.0 
0.5 
1.0 
1.0 
0.5 
0.5 
1 0 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
1.0 
<K5 
0.5 
0.5 
0.5 
1.0 
1.0 

10303 
MW-7-4-1 

^ 

. * 

100 
100 
1.0 
1.0 
0.5 
1.0 
0.5 
1.0 
1.0 
0.5 
0.5 
1 0 
A • w 

658 
0.5 
348 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
10.5 
0.5 
19.8 
0.5 
0.5 
1.0 
1.0 

All concentrations expressed cis ug/l. 
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Table II, (Cont'd.) 
Woodward Clyde Consultants - Project No. 85C7103 

Firestone Tire fc Rubber 
Date Saapled 2/18/86 

Priority Pollutant Volatile Fraction 

ATBC Saaple No. 
Client Saaple No. 

Jlcroleia 
Acrylonitrile 
Benzene 
Broaofora 
Carbon Tetrachloride 
Chlorobenzene 
ChlorodibroBoaethane 
Chloroethane 
2-Chloroethyl Vinyl Bther 
Chlorofora 
DichlorobroBoaethane 
Dichlorodifluoroaethane 
'1,1-Dichloroethane-
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropeno 
lrans-1,3-Dichloropropene 
Stiiyl Benzene 
Methyl Broaide 
Methyl Chloride 
Methylene Chl or ited: 
1.1,2,2-Tet rachld^tthmne 
Tetrachloroetheaal^ ; 
Toluene 
trans-1,2-Dichlorbetheme 
1«1,l-Trichloroethaae 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoroaethane 
Tlsyl Chloride 

10304 
BMW-2-1 

< 100 
< 100 
< 1.0 
< 1.0 
< O.S 
< 1.0 
< O.S 
< 1.0 
^ 1 n 

- - V X . u 
< 0. fi 
< O.S 
< 1.0 
< O.S 
< O.S 
< O.fli 
< l.Ci 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 0.5 
< 1.0 
< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 1.0 
< 1.0 

10305 
MW-12-1-1 

< 100 
< 100 
< 1.0 
< 1.0 
< 0.5 
< 1.0 
< O . S 
< 1.0 

\ 1.0 
< 0.5 
< 0.5 
< 1.0 
7.3 

< 0,5 
1.6 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0^ 
< 1.0 
< 0.5 
< 1.0 
< 0.5 
11.7 

< 0.5 
< 0.5 
< 1.0 
< 1.0 

10306 
BMW-3-1 

100 
100 
1.0 
1.0 
0.5 
1.0 
D.« 
1.0 
1.0 
0.5 
0.5 
1.0 

17.8 
0.5 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
1.0 
0.5 
1.1 
O.S 
0.5 
1.0 
1.0 

All concentrations expressed as og/l, 
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Table II. (Cont'd.) 
Woodward Clyde Consultants - Project No. 85C7103 

Firestone Tire & Rubber 
Date Saapled 2/18/86 

Priority Pollutant Volatile Fraction 

•DuPLitAUB 

ATBC Saaple No. 10307 
Client Saaple No. ALB-PW-1-1 

Acrolein 
Acrylonitrile 
Benzene 
Broaofora 
Carbon Tetrachloride 
Chlorobenzene 
ChlorodibroBoaethane 
Chloroethane 
2-Chloroethyl Vinyl Bther 
Chlorofora 
Oichlorobroaoaetbene 
Dichlorodifluoroaethane- -
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ithyl Benzene 
Methyl Broaide. 
Methyl Chloride ^ ^ 
Methylene ChloridK 
1,1,2,2-Tet rachli^pLthane 
Tetrachloroethaaa^r V ; . 
Toluene 
trans-l,2-Dichloroethene 
1,1,1-Triehleroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Triehlorofluoroaethane 
Vinyl Chloride 

< 100 
< 100 
< 1.0 
< 1.0 * 
< O.S 
< 1.0 
< 0.5 
< 1.0-
< 1.0 
< O.S 
< 0.5 
< 1.0 
< 0.5 
< 0.5 
< 0.5 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 0.5 
< 1.0 
< 0.5 
< 0.8 
< O.S 
< O.S 
< 1.0 
< 1.0 

. 

10308 
ALB-OW-1-1 

100 
100 
1.0 
1.0 
0.5 
1.0 
0.5 
1 A 
-1.0 
1.0 
0.5 
0,5 
1.0 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
L.O 
1.0 
l.Of^ 
1.0 
0.5 
1.0 
0.5 
O.S 
O.S 
O.S 
1.0 
1.0 

P(W-1. VM« 
10309 

ALB-PW-3-1 

< 100 
< 100 
< 1.0 
< 1.0 
< 0.5 
< 1.0 
< 0.5 
^ - t ft 
< 1.0 
< 1.0 
< 0.5 
< 0.5 
< 1.0 
< 0.5 
< 0.5 
< 0.5 
< 1.0 
< 1-0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 0.5 
< 1.0 
< 0.5 
< O.S 
< O.S 
< 0.5 
< 1.0 
< 1.0 

• 

All concentrations expressed as «ii;/l. 
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Vf:\ ^ T a b l e I I . ( C o n t ' d . ) 
Woodwjard: Clyde C o n s u l t a n t s - P r o j e c t No. 85C7103 

Fireston(a T i r e & Rubber 
Date Sninpled 2 /18 /86 

P r i o r i t y P o l l u t a n t V o l a t i l e F r a c t i o n 

ATBC Saaple No. 10310 
Client Saaple No. ALB-PW-2-1 

Acrolein 
Acrylonitrile 
Benzene 
Broaofora 
Carbon Tetrachloride 
Chlorobenzene 
ChlorodibroBoaethane 
Chloroethane 
2-Chloroethyl Vinyl Bther 
Chlorofora 
DichlorobroBoaethane -
Dichlorodifluoroaethane 
1,1-Dichloroethane 
1,2-Oichloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane '. .__ 
cis-1,3-Dichloropropene 
trans-l,3-Oichloropropene 
Bthyl Benzene 
Methyl Broaide 
Methyl Chloride 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene :\. 
Toluene ' .i^i-'-,: 
trans-1.2-D ichloj^^thehe 
1,1,1-Tr i chl oro^W^inn 
1,1,2-Tr ichlorowSite: 
Trichloroethene' 
TrichlorofIttoroaethane 
Vinyl Chloride 

< 100 
< 100 
< 1.0 
< 1.0 
< O.B 
< 1.0 
< 0.5 
< 1.0 
< 1.0 
< 0.5 
< 0.5 
< 1.0 
< 0.5 
< 0.5 
< 0.5 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< O.S 
^ 1.0 
< O.S 
< 0.5 
< 0.5 
< 0.5 
< 1.0 
< I.O 

TtliP BlAO>L 

10311 
ALB-TB-1-1 

< 

100 
100 
1.0 
1.0 
0.5 
1.0 
0.5 
1.0 
1.0 
0.5 
0.5 
-1.0 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
1.0 
O.r 
0.5 
0.5 
O.S 
1.0 
1.0 

F«eut> ^LAOkl 

10312 
ALB-OW-2-1 

100 
100 
1.0 
1.0 
0.5 
1.0 
0.5 
1.0 
1.0 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

A l l c o n c e n t r a t i o n s e x p r e s s e d as ifg/l< 
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' • • - . : • . . ' 

.;y' Â Table V. 
Woodward Xlydc Consultants - Project No. 85C7103 

: IPirestone Tire It Rubber 
A-A'- Date Saapled 2/19/86 

PCB Fraction 

ATBC Saaple 
Client Soapl 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

No, 
e Ro. 

10313 
0-4-5-1 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
17.9 
<2.0 

10314 
0-4-5-2 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
3.5 
<1.0 

10315 
0-4-6-1 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
330 
<5.0 

All concentrations expressed as ag/)cg. 

ATBC Saaple No. 
Client Saaple No. 

10316 
0-4-6-2 

10317 
0-4-7-1 

10318 
0-4-

<S 
<5. 
<S 
<5, 
<5 

-7-2 

.0 

.0 

.0 

.0 

.0 
47 

<5 .0 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

<I0,0 
<10.0 
<I0.0 
<10.0 
<10.0 
1370 
<10.0 

<5.0 
<5.0 
<5.0 
<5.0 
<8.0 
71 

<S.O 

All concentratibna expressed ma ag/kg. 
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Table V. (Cont'd.) 
Woodward' Clyde Consultants - Project No. 85C7103 

Firestone Tire ti Rubber 
Date Sinapled 2/19/86 

PCD Fraction 

ATBC Saaple No. 
Client Saaple No. 

PCB-
PCB-
PCB-
PC8-
PCB-
PCB-
PCB-

All 

-1016 
-1221 
-1232 
-1242 
•1248 
•1254 
-1260 

concentrations 

ATBC Saaple No. 
Client Saaple No. 

PCB-
PCB-
PCB-
PCB-
pca-
PCB-
PCB-

-1216 
-1221 
-1232 
-1242 .^ 
-1248 » 
-1254 ^ S ^ 
-1260 --'-W^A 

10319 
0-4-8-1 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

expressed HID 

10326 
SBD-13-1S 

<1.0 
<1.0 
<1.0 
<1,.0 
<l.O 

. <1.0 
<1.0 

10320 
0-4-8-2 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.3 

<1.0 

ag/kg. 

10327 
SBD-13-2B 

<1.0 
<1.0 
<1.0 
<1.0 
< 1.0 -* 
<1.0 
<1.0 

10325 
SBD-><r-lB 

ia 

<1.0 
<1.0 
<1.0 
<1,.0 
<1.0 
<1,.0 
1.4 

10328 
SBD-13-2S 

<l.O 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

All concentrations expressed am ag/kg. 
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i;:̂;:( Table X. (Cont'd.) 
WoodWô r.d Clyde Connultsnts - Project No. 85C7103 

Firestone Tire & Rubber 
Date Saapled 2/18/86 

Priority Pollutant Volatile Fraction - Spike Data 

ATBC Saaple No. 10310 S 
Spike Spiked Sainple Recovery 

Acrol eio • ——-
Acrylonitrile .... 
Benzene •---
Broaofora 
Carbon Tetrachloride — — 
Chlorobenzene .... 
ChlorodibroBoaethane .... .... _.— 
Chloroethane .... . 
2-Chloroethyl Vinyl Bther — — ' 
Chlorofora 42.0 38.1 91 
DichlorobroBoaethane — - - —•— 
Dichlorodifluoroaethane ' ?•--- —--
1,1-Dichloroethane .... 
1,2-Dichloroethane 48.3 23.1 48 
1,1-Dichloroethene ~~~-
1,2-Dichloropropane — - — — -—-
cis-1,3-Dichloropropene — - . .—— 
. trans-1,3-Dichloropropene . — — — 
Bthyl Benzene — — 
Methyl Broaide . — —•— — — 
Methyl Chloride 
Methylene Chloride .... .... ..... 
1,1,2,2-Tetrachloroethane 
Tetrachloroethana 1 
Toluene 'v'-l̂ .̂-'.'' 
trans-1,2-D ieii^^^etheae — — .... 
1,1,1-Trichlerl^^Piaoe — — — . 
l,l,2-Trichloro;«thaD« .... .... 
Trichloroethene 19.9 17.2 86 
Trichlorof Ittoroaethane — - - .... ..... 
Vinyl Chloride — -

48.7 
14.2 
12.9 

68.5 
8.7 

15.0 — 

141 
61 

116 

All concentrations expressed uu og/l. 
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Table X. (Cont'd.) 
Woodward^Clyde Consultants - Project No. 85C7013 

i ; Firestone Tire k Rubber 
Priority Pollutont Base-Neutral Fraction - Spike Data 

ATEC Saaple No. 10304 X 
Spike Spiked Saaple Recovery 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
3,4-Benzofluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)Bethane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-BroBophenyl Phenyl Bther 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Bther 
Chrysene 
Dibenzo(a,h)anthracene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3*-Dichlorobenzidine 
Diethyl Phthalate 
Diaethyl Phthalate 
Oi-n-butylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octyl Phthalate 
1,2-Diphenylhydrazine 

19.7 

20.0 

22.4 
20.3 
30.0 

20.4 
15.3 
37.3 
25.0 

37.4 
20.9 

25.1 

10.4 

16.5 

17.9 

16.8 
15.4 
21.4 

18.1 
12.5 
34.1 
22.7 

35.5 
19.8 

23.9 

10.2 

84 

90 

75 
76 
73 

89 
82 
91 
89 

95 
95 

95 

98 

Fluoranthene -'̂  ĵ  • 
Fluorene V •>!40̂V- • 
Hexachlorobenze^j^; . 
Hexachlorobntadii|^ 
Eexachloroeyclopentadiene 
fiexachloroethane 
Indeno(1,2,3-cd}pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodiaethylaaine 
H-Nitroso-n-propylaaino 
N-Nitrosodiphenylaaino 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

30.1 
25.0 
. . . . 

30.3 

25.0 
37.3 
— . . 

. . . . 

. . . . 

27.4 
2U4 
.... 
.... 

28.2 

22.3 
31.3 

.... 

_ — 
— ^ — 

91 
86 

.... 

.... 

93 

-..._ 
89 
84 

.... 
-»-. 

.... 
— — 

All concentrations expresoed as ug/l. 
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Tab le X. ( C o n t ' d . ) 
Woodward Clyde C o n s u l t a n t s - P r o j e c t No. 85C7103 

F i r e s t o n e T i r e & Rubber 
Date Sanpled 2 / 1 8 / 8 6 

P r i o r i t y P o l l u t a n t Organoch lo r ine end PCB F r a c t i o n - Spike Data 

ATBC Saaple No. 

Aldrin 
«-BRC 
^BHC 
F-BHC 
«-BHC 
Chlordane 
4,4*-DDD 
4,4*-DDB 
4,4*-DDT 
Dieldrin 
Bndosulfan I 
Bndosulfan II 
Bndosulfan Sulfate 
Bndrin 
Bndrin Aldehyde 
Heptachlor. _ -. _ 
Heptachlor Epoxide 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 ^ i ^ k 
PCB-1260 ^ ^ ^ K : 

Spilke 

- - ,̂ ,̂  

2.0 
..«>_ 

1.0 
-...— 

3.5 
— . . 

...-._ 

2.0 

..... 

...._ 

2,0 
. . . — 

2.5 
3.0 

. . . . 

. . — 
. . . . . 

..... 

— . . 

..... 

— — 

10304 
Spiked Saaple 

1.9 
. . . . 

0.9 
. . . . 
.... 

3.4 
.... 
. . . . 

2.1 

.... 

2.5 

2.6 
2.8 

. . . . 

.... 

. . . . 

. . . . 

• - - - r ^ . -

• X 

Recovery 

• 

95 
. . . . 

90 

..„.. 

97 
.._.-
. . . . 

105 

..-.— 

. . . . 

125 
. 

104 
93 

. . . . 
. . . i . . . 

.... 
_.-.. 
. . . . 

. . . . 

All concentrlBBifeBiisMidxpressed as o g / l . 
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Table X. (Cont'd.) 
WoodWilStr Clyde Consultants - Project No. 85C7103 

Firestone Tire & Rubber 
Date SfiBpled 2/19/86 

PCB Fraction - Spike Data 

. i ^ i fH . . 

•j:v;.. 

ATBC Saaple No. 
Spike 

10313 
Spiked Saaple 

se 
Recovery 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

24.6 21.2 87 

All concentrations expressed IBS ag/kg. 

ATBC Saaple No. 
Spike 

10326 
Spiked Saaple Recovery 

PCB-
PCB-
PCB-
PCB-
PCB 
PCB-
PCB 

-1016 
1221 
-1232 
-1242 
-1248 
-1254 
-1260 

2.3 2.4 104 

All concentr.lj^Sgs expressed as ag/kg. 
jK^^f^rr.' --
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^ ,̂ Table X. (Cont'd.) 
Wood«r^^-.Clyde Consultants - Project No. 85C7103 

W^- ' Firestone Tire ti Rubber 
Date Saapled 2/18/86 

Priority Pollutant Acid Fraction - Spike Data 

ATBC Saaple No. 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-DiaethyIphenol 
4,6-^Dinitro-o-cresol 
2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
p-Chloro-B-cresol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

• - . ' - i • • - - ' - : ! . . . ,.i 

Spike 

30.0 
25.0 
15.0 
75.0 
. - a — . 

25.0 
— — — 

37.5 
.... =i2S.O..-

25.0 
. .T ' . 

10304 
Spiked Saaple 

31.9 
24.7 
12.6 
52.2 

25.6 

. — . 

36.2 
- . — 15^ .'2̂ !'- .-. -gJjR. 

26.2 
„ . • • • - ., C f - - • " • 

X 
Recovery 

106 
99 
84 
70 

102 
. . . . , 
..... 

97 
.-.--MSI- ' • • - ^^ - ' 

105 
_._. 

All concentrations expressed as vg/1. 
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T a b l e X I . 
Wood^rd Clyde C o n s u l t a n t s - P r o j e c t No. 85C7103 

F i r e s t o n e T i r e & Rubber 
Date Saapled 2 / 1 8 / 8 6 

Meta l s - Q u a l i t y Con t ro l Data 

.m.-

Lab :io. 

781-86 
790-86 
791-86 

781-86 
790-86 

781-86 
790-86 
791-86 

781-86 
790-36 
791-36 

781-86 -
790-36 
791-36 

781-86 
790-36 
796-36 

781-36 
790-36 
791-86 

Pmraavtar 

Arseaie 

Barioa 

CatlBiuB 

ChroaioB 

- Load 

Noreury .._ 

Zinc 
• 

Aaairaia 
#1 

<4 
<4 
<4 

290 
<50 

I 
<1 

4.8 

21 
15 
<5 

- 9 " 
18 

<a 
<0.3 
<0.3 
0.3 

140 
170 
<10 

Analysis 
•2 

<4 

- - • " 

4.8 

<3 

<3 

0.3 

<10 

ABC. of 
Spiko 

80 
50 

2000 
2000 

7.S 
7.3 

50 
50 

50 
50 

2.0 
; 2.0 

500 
500 

Spikad 
Analysis 

'. 47 
45 

2060 
1710 

6.9 
6.9 

61 
61 

5Z 
68 

2.0 
2.2 

560 
590 

Parconc 
Beeovary 

94 
90 

89 
86 

80 
89 

84 • 
92 . 

86 
100 

100 
110 

84 
84 

DnitJi 

««/l 

•ag/1 . 

tt«/l 

u«/l 

*«/l 
««/l 
««/l 

ng/l 

ug/l 

««/! 
u«/l 
og/l 

ttg/l 
.«g/l 
a«/l 
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T a b l e V I I . ( C o n t ' d . ) 
Woodward C l y d e C o n s u l t a n t s - P r o j e c t No. 85C7103 

F i r e s t o n e T i r e fc Rubber 
D a t e S a a p l e d 2 / 1 9 / 8 6 

Metalfli A n a l y s i s 

ATBC No. 
I d e n t i f i c a t i o n 

7 9 0 - 8 6 
ALB-PW-2-3 

7 9 1 - 8 6 
ALB-OW-2-3 

7 9 2 - 8 6 
STJRWAT-lO-lU-3 

A r s e n i c , o g / l 
B a r i u a , ifg/1 
C a d a i u a , n g / l 
C h r o a i u a , u g / l 
L e a d , o g / l 
M e r c u r y , o g / l 
Z i n c , a ^ / 1 

<4 
<50 
<1 
15 
18 

<0.3 
170 

<4 
<S0 
4.7 
<5 
<3 

<0.3 
<10 

4 
<50 
<l 
<5 
4 

<0.3 
• 100 

ATBC No. 
Identification 

793-86 
SURWAT-lO-lD-3 

794-86 
SURWAT-10-2D-3 

795-86 
ALB-TB-1-3-

Arsenic, og/l-
Bariua, og/l 
Cadaiua, og/l 
Chroaiua, og/l 
Lead, og/l 
Mercury, og/l 
Zinc, og/l 

-<4 
<50 
<1 
<5 
IB 

0.3 
150 

<4 
<50 
<1 
<5 
5 

<0.3 
150 

<4 
<50 
<1 
<5 
<3 

<0.3 
<10 

ATBC No. 
Identification 

7 9 7 - 8 6 
S0RWAT-13-1D-3 

A r s e n i c , o g / l . 
B a r i u a , o g / l 
C a d a i u a , o g / l 
C h r o a i u a , o g / l 
L e a d , o g / l 
Mercu ry* o g / l 
Z i n c , o g / l 

<4 
<50 

<1 
47 

4 
0 . 3 
120 
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V;;v Table VII. 
Woodwffd Clyde Consultants - Project No. 85C7103 

v;:V Firestone Tire li Rubber 
Date Sainpled 2/18/86 

Metals Analysis 

ATBC No. 
Identification 

781-86 
MW-12-1-3 ' 

782-86 
BMW-3-3 

783-86 
ALB-PW-1-3 

Arsenic, og/l 
Bariua, og/l 
Cadaiua, og/l 
Chroaiua, og/l 
Lead, og/l 
Mercury, og/l 
Zinc, og/l 

<4 
290 
1 
21 
9 

<0.3 
.140 

<4 
90 
<1 
17 
<3 

<0.3 
70 

<4 
70 
<1 
13 
<3 

<0.3 
10 

ATBC No. 
Identification 

Arsenic, og/l 
Bariua, og/l 
Cadaiua, og/l 
Chroaiua, og/l 
Lead, og/l 
Mercury, og/l 
Zinc, og/l 

784-86 
ALB-OW-1-

<4 
<50 
<1 
<5 
<3 

19.3 
<10 

-3 w 
785-86 

MW-1-1-3 ̂  

<4 
70 
<1 
<5 
<3 

<0.3 
<10 

786-86 
MW-7-3-3 

<4 
85 
<1 
<5 
<3 

<0.3 
120 

ATBC No. 
IdentifieatitpiS 

Arsenic, og/r-
Bariua, og/l 
Cadaiua, og/l 
Chroaiua, og/l 
Lead, og/l 
Mercury, og/l 
Zinc, og/l 

787-86 
Mlf-7-4-3 • 

<4 
iSOO 

<1 
<s 
<3 

«9.3 
230 

788-86 
BMW-2-3 ' 

<4 
170 
<1 
<S 
<3 

<0.3 
240 

789-86 
ALB-PW-3-3 

<4 
<S0 
<1 
<5 
<3 

<0.3 
20 

\/w«e 
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T a b l e V I I . ( C o n t ' d . ) 
Woodward C l y d e C o n s u l t a n t s - P r o j e c t No. 85C7103 

F i r e s t o n e T i r e & Rubber 
Dote S a a p l e d 2 / 1 9 / 8 6 

M e t a l s A n a l y s i s 

ATBC No. 7 9 0 - 8 6 7 9 1 - 8 6 7 9 2 - 8 6 
I d e n t i f i c a t i o n ALB-PW-2-3 ALB-OW-2-3 SURWAT-lO-lU-3 

yieu-p BiAM<. _ _ _ _ . ^ _ 

A r s e n i c , o g / l 
B a r i u a , o g / l 
C a d a i u a , o g / l 
C h r o a i u a , o g / l 
L e a d , o g / l 
M e r c u r y , o g / l 
Z i n c , tt^/1 

ATBC No. 7 9 3 - 8 6 7 9 4 - 8 6 7 9 5 - 8 6 
I d e n t i f i c a t i o n SURWAT-lO-lD-3 SIIRWAT-10-2D-3 ALB-TB-1-3-

<4 
<50 
<1 
15 
18 

<0.3 
170 

<4 
<50 
4.7 
<5 
<3 

<0.3 
<10 

4 
<50 
<1 
<5 
4 

<0.3 
- 100 

A r s e n i c , o g / l _ I 
B a r i u a , o g / l 
C a d a i u a , o g / l 
C h r o a i u a , o g / l 
L e a d , o g / l . 
Mercury, og/l 
Zinc, og/l 

<4 
<50 
<1 
<5 
e 

0.3 
150 

<4 -
<50 
<1 
<5 
6 — 

<0.3 
150 

<4 
<50 
<1 
<5 
<3 

<0.3 
<10 

ATBC No. 797-86 
Identificottonvv SURWAT-13-1D-3 

Arsenic, sJI^K- <4 
Bariua, og/ff^ <50 
Cadaiua, u g / l " <1 
Chroaiua, og/l 47 
Lead, og/l 4 
Mercury, og/l 0.3 
Zinc, og/l 120 



• : • v : ; l . ^ 

- 1 — ; ? i i . - -. — . : ? * ^ H 

. . . . . . .^ — I . . .. 
: i . :.:;.ii 

Figures and Tables 
•.i-'.r.v-

.;u^ 

; . ;>'>:r";?;. . . - . . - . . . . . . . ; . . . . . . . 
. : - i . jU^i t -? i ; : . . . " ' ' . ) i r ' ' . J"-• ' • • • • ' i ; ; i ' ' J i i ' ' ' ' " ' . • ' • ; . ' • • ' .» ' - ' . ' • • -" ' ' I ' - i i ••'•• -• •• • • • •' i - i v .. • ' •• 
s ^ ^ J » ^ « ' • ^ • • v ^ f > l » . ^ • • • ' • = : : m J ! : - • • : • ' ' --^ • • • - / • • 

V>J]\^'^v-^.:'- . .HU?;- ;1 • ^^•^#M-^•••^^^^?'^«'«^•^ -iP̂ S® 26 of ;37 

. • ^ \ ' A ' " " i ^ ^ ' ' ' . { ' ^ ^ ' " • y . : ^ j \ P ^ A • • ' ' ' ' ' ^ '-'•- " ' ; ' : ' • ; ' 

If 



;_• . ••;.*'.v.>'.;.->»;...'a>r»<»i. |.-.uKii;-.":J!,,:.l:.• 

-A^:y-AA\A::m^:c\^^-^rL;' 
-• • t . - I ' I , . . ; • ; : • ' : ; • = • • • i ' ; - , . - ' . • 

Reference 3 page'2V of 37 

•'•': 

M» 

AyAi^o^^^m^-
.-ii^i.ty-

. .. ' . .i: ' ,;;-ii ^i;! ; ; , ! ;! : : ' , . | 'v.^^ 

.;•.;•;:ii:l;•|^!.i;l!!i!^!il:;'.?;:^!i>• 
l • • 



Woodward-Ctyde Consuliants 

Reference 3 page 28 of 37 

Table 1: 

Table 2: 

Table 3: 

Table 4: 

Tables 5-3tn 

Table 35: 

Table 36: 

Table 37: 

Table 38: 

Table 39: 

Table 40: 

LIST OF TABLES 

Results of Aquiier Permeability Testing 

Summary of Groundwater Elevations 

Summary of Monitoring Well Purging Methodology 

Listing of Aruilytical Test Parameters 

Summary of Soil Analytical Results 

Results of Surface Water Chemical Analyses 

Summary of Groundwater Analytical Results - First Sampling 
Event 

Summary of Groundwater Analytical Results - Vokitile Organic 
Compounds 

Results of 16 ' October 1986 Sampling compared to 
Standards/Guidelines 

Water Production Wells Within Three Miles of Firestone -Albany, 
Georgia 

Water Production Wells Developed In the Ocala Aquifer and 
Within Three Miles of Firestone - Albany, Georgia 



Woodward-Ctyde Consultants 

:;; Reference 3 page 29 of 37 

TABLE l-.^^'feEaJLTS CF HYDR^ILIC CONDUCTIVITY (Permeabi I i t v ) TESTING 

v^ ;̂|FIRESTO^E - fiLBWf, GEORGIA 

(JELL NO. 

M J - l - l 

MLJ-1-2 

MU-1-3 

MLJ-1-4 

MLi>-l-5 

MW-7-4 

MJ-7-6 

MW-12-1 

BMJ-2 

BMJ-3 

BM*H4 

SCREENED 

DEPTH <Ft) 

49 - 99 

25-35 

55 - i£ 

23-33 

50-60 

29-39 

25-35 

16 - 26 
5-15 

36-46 

" 35^45 ~ 

ESTIMATED 

PERMEABILITY 

1.09 X 

1.46 X 

4.24 X 

2.10 X 

1.35 X 

4.63 X 

1.80 X 

9.14 X 

1.33 X 

1.17 X 

2".17"x' 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

id 

NOTES' 1. Screened dG.>F>th in feet below ground surface. 

2. Hydraulic conductivity (permeability) in cm/scrc. 
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TABLE 2. SUMMARY OF GROUNDUATER ELEVATIONS — FIRESTONE - ALBANY, GA 

UELL NO. 

MU-1-1 

MU-1-2 

HU-1-3 

MU-1-4 

ttU-1-5 

MU-1-6 

MU-7-3 

MU-7-4 

MU-7-5 

MU-7-7 

MU-7-8 

MU-9-1 

HU-9-2 

My-12-l 

BMU-2 

BMU-3 

BMU-4 

RU-1 

RU-2 

RW-3 

OU-l 

OU-2 

2 1 3 ^ 

214.0 

212.1 

212.6 

212.2 

214.5 

214.B 

214.6 

212.9 

213.6 

212.6 

212.2 

211.4 

206.3 

210.5 

214.0 

217.1 

213.5 

216.5 

CASING 
' ELEV. 

215.99 

216.60 

214.20 

214.10 

213.97 

216.41 

216.59 

217.66 

214.64 

217.10 

214.14 

214.87 

.214.18 

206.68 

213.61= 

215.94 

219.41 

215.23 

215.19 

216.59 

217.34 

217.30 

02/17/86 

16B.2 

Reference 3 page 30 of 37 
D3/24/B6 D5/27/B6 09/19/B6 

167.B 

2 1 0 . 3 

:191.0 

}:i6B.6D 

-IC177.9:. 

2 0 1 . 1 

2 0 5 . 5 

2 0 0 . 9 

162 .7 

169.0 

167 .6 

1 6 8 . 3 

160 .4 

159 .9 

167.6 

163.4 

1B3.6 

159 .5 

209.7 

197.2 

205.1 destroyed 

IBS.4 replaced 

164.6 » 

16B.6 dtstroycd 

1B5.4 167.6 

C168.63 

C177-.93 

198.9 

205.4 

195.7 

i:i6B.63 

1:177.9: 

196.7 

204.1 

166.0 

19D.3 

C166.6D 

C177.9D 

197.1 

203.1 

166.1 

1B4.7 

1 6 4 . 3 1 6 5 . 1 

ff 

157 .0 

10/15/66 

159.7 

166.0 

162.9 

162.6 

159.4 

C1S5.5: 

C175.43 

C163.33 

IBS.5 

ri66.6: 

C177.93 

197.2 

202.7 

189.4 

1B4.0 

159.5 

160.5 

163.5 

154. B 

154.1 

1. Elevations in -feet above asan sea level. 
2. OU-l 8. OU-2 ars dtep observation wells In ths Ocala aquifer! MU-l-li 

MU-1-3, MW-l-5i RU-li RU-2> and RU-3 are monitorin? wells considered to 
be in tKs upper Ocala. All other wells in this list ere in soil. 

3. "K** Bsans wsll not accesslbis for noasursnent on tKe date. 
4. Blank space eeans well not installed at the time. 
5. C16B.63 « ORY UELL* shows well botton elevation. 
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TABLE 3. SUMMARY OF MONITORING UELL PURGING METHODOLOGY 
FIRESTONE - ALBANY* GEORGIA 

UELL NO. 

MU-1-1 

MU-1-2 

MU-1-3 

MU-1-4 

MU-1-5 

MU-7-3 

MU-7-4 

MU-7-5 

MU-7-7 

MU-7-6 

MU-12-1 

BMU-2 

X SAMPLE 
DATE 

IB FEB B6 
25 MAR 66 
29 MAY 66 
16 OCT 66 

29 MAY 66 
16 OCT 66 

29 MAY 66 
16 OCT 66 

29 MAY 86 
16 OCT 66 

29 MAY 66 
16 OCT 66 

16 FEB 66 
25 MAR 66 
29 MAY 66 
16 OCT 66 

16 FEB 66 
25 MAR 66 
29 MAY 66 
16 OCT 66 

29 MAY 66 
16 OCT 66 

29 MAY 66 
U OCT 66 

MAY 86 
OCT B6 

IB FEB 86 
25 MAR 86 
29 MAY 86 
16 OCT 86 

16 FEB 86 
25 MAR 66 
29 MAY 66 
16 OCT 66 

SAMPLING 
EQUIPMENT 

«» •» ̂  ^ ^ ^ M» ̂  ^ ^» •» 

K»fflfflerer 
Kipnmerer 
BE/O Beiler 
BE/D Beller 

BE/O Beiler 
E)E/D Bai ler 

BE/D Beller 
BE/D Baller 

BE/D Ba i Ier 
BE/D Bailer 

BE/D Bailer 
BE/D Ba i Ier 

PURGING 
EQUIPMENT 

Ba i ler 
Ba i ler 
Ba iler 
Bailer 

Ba iler 
Bailer 

Bailer 
Bailer 

Bailer 
Bailer 

Baller 
Bailer 

VOLUME 
PURGED 

Kismmerer ' Ba i l e r 
KiiMnmerer D-H Pump 
BE/D B a i l e r B a i l e r 

D e s t r o y e d 

ICommerer Ba i I e r 
Kiffmmerer Ba i I e r 
BE/D B a i l e r B a i l o r 

D e s t r o y e d — -

BE/D Bailer Bailor 
Dry — 

BE/D Bailer Bailor 
~ . Destroyed 

BE/D Bai ier Balfer 
BE/D Bailer Bailer 

Ksmnerer 
IKemnerer 
BE/D Bailer 
BE/D Bailer 

Kenmerer 
Ksmmerer 
BE/D Bailer 
BE/D Bailer 

D-H Pump 
Bailor 
Baller 
Ba iler 

BaiIsr 
Ba iler 
BaIler 
Ba iler 

1.6 
2.1 
1.1 
O.B 

1.1 

4.0 
2.9 

2.6 
1.1 

S.3 
l.l 

IS. 9 
ZD.D 
1.6 

2.9 
7.1 
2.1 

4.6 
4.0 

25.0 
4.D 
4.0 
5.3 

9.5 
9.2 
7.9 
1.3 

9a 
ea 
ga 
«a 

ga 
go 

ga 
ga 

ga 
ga 

ga 
ga 

ga 
ga 
ga 

ga 
ga 
ga 

0.3 ga 

1.1 ga 

ga 
ga 

ga 
ga 
ga 
ga 

ga 
ga 
ga 
ga 

aIbpurgt 



Reference 3 page 32 of 37 

TABLE 3. SUMMAM. OF MONITORING UELL PURGING METHODOLOGY 
F l R l ^ N E - ALBANY I GEORGIA 

Woodward-Clyde Consultants 

Cont inued 

UELL NO. 

BMU-3 

BMU-4 

RU-1 

RU-2 

RU-3 

'^MPLE 

18 
25 
29 
16 

29 
16 

16 

16 

16 

DATE 

FEB 
MAR 
MAY 
OCT 

MAY 
OCT 

OCT 

OCT 

OCT 

66 
66 
66 
66 

66 
66 

66 

66 

66 

SAMPLING 
EQUIPMENT 

Kerainerer 
Keminerer 
BE/0 
BE/D 

BE/D 
BE/D 

BE/D 

BE/D 

BE/0 

Bailer 
Ballor 

Bailer 
Bailer 

Bailer 

Bailer 

Bailor 

PURGING 
EQUIPMENT 

O-H Pump 
D-H Pump 
D-H Pump 
Baller 

Bailer 
Bailer 

Bailer 

Bailer 

Bailor 

VOLUME 
PURGED 

ID.O 
7.0 
1.5 
3.4 

2.6 
3.7 

1.8 

O.B 

2.4 

gat 
gal 
gal 
gal 

gal 
gal 

gal 

gal 

gal 

NOTES' 1. All wells purged dry unless noted by " ^ ^ 
2. **^^ indicates purging of approximately 4 well volumes 
3. BE/D « Bottom Entry/Discharge* Stainless Steel 

Bai lor w/ TefIon check-valve 
4. D-H Pump K 1.7-inch diemeton downhole hand-Pump 

a Ibpurge 



TABCE M . surtiMrr or GKOUNOUATER ANALYTICM. RESULTS 
FIRST SAMPLING EVENT - 18 FEB BA 
PIRESTONC - ALBANY* GEORGIA 

ARSENIC 
BARlUn 
CAonitm 
cHRoniun 
LEAD 
KERCUSY 
ZINC 

GASOLINE 

Mono 

co.oos 
<0.003 

JO.0003 
(0.01 

' »,3 

I1U-7-3 

<0.004 
o.oes 

<D.001 
<0.005 
<0.003 

<0.0003 
0.12 

mj -7-4 

<O.G04 
0.50 

<0.00l 
<0.00S 
<0.003 

<o.aao3 
0.23 

HU-12-1 

<0.004 
0.29 

0.001 
0.021 
0.009 

<0.0003 
0.14 

BmJ-2 

<0.004 
0.17 

<0.001 
<o.oos 
<0.003 

<0.0003 
0.24 

BMU-3 

<0.004 
0.09 

<o.oai 
0.017 

<0.003 
<o.oao3 

0.07 

PU-1 

<0.a04 <0.004 
0.07 <0.0S 

<o.ooi <o.aoi 
0.013 <0.00S 

<0.003 <0.003 
<o.ooa3 <a.ooo3 

0.01 0.02 

OU-l 

<0.004 
<o.os 

<0.001 
<o.oos 
<0.003 
0.0003 

<0.01 

PUJI;^. ;s«^?-» 
<o.do4^^f8?6o4 
<o.'oa 

<0.001 
O.OIS 
O.OIB 

<a.B003 
0.17 

*T<0.05 
<0.001 
<0.00% 
<0.003 

fO.OOOS 
<0.01 

VOLATILES 
Bvnttn* 
1>1-0CA 
l.l-OCE 
Ethvlbanian* 
l.lil-TCA 
Toluvn* 
Xvlant* 

BASE/NEUTRALS 
BU(2-ttkvlk«>vl) 

pktKalat* 

ACIDS 
4i4-0lnltre-a-cr»»oI 
PvntachlBrophanel 

ORGANOCHLORINE/PCS 

U. ITT 
B 

0.032 
0.327 
0.042 
0.13S 
1.B71 

na 

a 
S.ftSS 
0.34B 

« 
0.020 
0.011 

• 

s 
U.GG7 
0.002 

«. 
0.012 

•i 
• 

0.0044 0.0047 

0.0229 
0.0571 

9 
u.uiS 
0.002 

* 
0.001 

0.0072 

tx) 
(0 
^b 
<0 
1 
(D 
d 
O 
a 
Vjl 

oo 
IV 

v>i 
v.>J 

o 

• ) NOTES' 1. Rctulti aavrattad aa aa/l 
2. Oraanle eoapoundt akoitn enlv II datactad In at'taaal ona aaasle 
3. "a" danotat lata tKan aatKod datactlon Mult (aaa Appandln B) 
4. >na> danotat net analyiad 
5. PU-1 (Production Wall 1) taaaia includad dual Icata 
4. TB-1 Indicataa tria blank , 

albvaal 
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TABLE 39. ĵUijfeTiER PRODUCTION UELLS U ITH IN THREE MILES OF 
T B E S T O N E - ALBANY, GEORGIA 

USGS 
GRID « 

13L003 
ISLQOS 
13L007 
13L006 
13L014 
13L015 
13L016 
13L017 
13LQ16 
13L019 
13L021 
13L022 
13L025 
13L026 
13L027 
13L031 
13La32 
13LD35 
13L036-
13L037 
13L03e 
13L04D 
13La45 
13L046 
13LQ49 
13L051 
13LD52 
13L054 
13L057 
13L05B 
13L065 
13L06e 
13L072 
13L146 

UELL NAME 

ALB-DOUGHERTY CO. 
ALBANY 19 
ALBANY 25 
ALBANY 26 
MILLER BREU-OCALA 2 
FIREUELL SAC APRON 
MILLER BREUERY OU-2 
MILLER BREUERY OU-3 
USMC 03 
USMC - ALBANY - 2 
MILLER BREUERY PU-2 
MILLER BREUERY PU--3 
USMC 01 
MILLER BREUERY PlJ-1 
MILLER BREUERY OU-l 
FLEMING FARM 10 
FLEMING FARM 09 
FLEMING FARM 06 
FLEMING FARM 05 
FLEMING FARM 03 
FLEMING FARM 02B 
AG TIMBER MNGT FCPll 
FIRESTONE Pi" 
FIRESTONE P2 
MILLER AMMO SUPPLY 
FLEMING <FC08iF00 Ll > 
MILLER OCALA 3 
PERKINS. UILLIAM H. 
BOUCHER* FRANK 
CANDLER* U.M. 

- J u | ^ TRAILER 
wMlaMS^^TRA I LER 
JamifgSEARLES 
'MNffiHAiTtON 

LATITUDE 

313313 
313413 
313426 
313615 
313549 
313621 
313545 
313606 
313300 
313252 
313547 
313610 
313305 
313526 
31352B 
313139 
313209 
313146 

-313226— 
313126 
313215 
313221 
313403 
313343 
313521 
313223 
313609 
313643 
313347 
313556 
313422 
313425 
313422 
313424 

LONGITUDE 

640021 
640603 
640449 
640550 
640436 
640409 
640445 
640439 
640512 
640222 
649440 
640436 
640326 
B4Q447 
640452 
640240 
B40250 
640322 
640324 -
640352 
640344 
B4D4Q6 
640312 
640312 
640510 
640406 
640435 
B40217 
640211 
B40216 
640323 
640323 
640236 
640257 

TOTAL 
DEPTH 

243 
965 
960 
1010 
99 
351 
560 
550 
1000 
1040 
560 
550 
1050 
1120 
1120 
290 
265 
295 

- 260-
260 
300 
950 
265 
264 
170 
297 
105 
.i-

150 
173 
200 
213 
236 
160 

AQUIFER 

OCALA 

— 1 
MULTI 

— 

OCALA 
TALLAHATTA 
TALLAHATTA 
TALLAHATTA 
MULTI 
MULTI 
TALLAHATTA 
TALLAHATTA 
OCALA 
MULTI 
LISBON 
OCALA (?) 
OCALA (?) 
OCALA (?) 
OCALA (?) -
OCALA (?) 
OCALA (?) 

— 

OCALA 
OCALA 
OCALA 
OCALA (?) 
OCALA 

— 

OCALA 
OCALA (?) 
OCALA 
OCALA 
OCALA 
OCALA 

NOTES' 1. Data froa written and verbal conraunicat ion with 
Mr. John Clarke* USGS - Atlanta* Georgia 

2. Aquifer with (?) not Identified but depth consistent 
with Ocala 

albwelI 
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: - i i f^ : 

TJiBLE 4 0 . 

USGS 
GRID « 

WATEIp^RODUCTION UELLS DE'^ELOPED IN THE OCALA AQUIFER AND 
UITHriSl7THREE MILES OF FIRESTONE - ALBANY, GEORGIA 

UELL NAME 
CASING TOTAL 

3.0 E-

z.z 

1.0 

2.2 

2.1 

2.S 

1.7 

2.9 

1.9 

+ 

+ 

2.3 

1.9 S-

2.5 N-

l.l E 

2.2 N 

0.1 

0.1 

0.7 

0.4 

LOCATION 

•SE 

NU 

S 

5 

S 

5 

S 

S 

5 

NU 

-SU 

-NU 

-SE 

-NE 

N 

N 

NE 

NE 

Upgradi ont 

Upgradient 
• 

Downgradient 

Downgrad i ent 

Ooungradient 

Downgradi ent 

Ooungradient 

Ooungradi ent 

Downgradient 

COn site3 

COn aitcl 

Upgradient 

Downgradient 

Upgradient 

Upgradisnt 

Upgradient 

Upgradient 

Upgradient-^, 

Upgradient 

Upgradient 

USE 

uncertai n 

Process 

Process 

Agr icult. 

Agr icult. 

Agr ieult. 

Agr ieult. 

Agricuit. 

Agr ieult. 

Process 

Proeeno 

Potable 

AgrIeult. 

Process 

Potablo 

Potable 

Potable 

Potable 

Potable 

Potable 

DEPTH 

206 

64 

~ 

70 

93 

148 

70 

lie 

7D 

165 

15D 

103 

60 

60 

nr 

62 

135 

159 

199 

64 

DEPTH 

243 

99 

1D50 

29D 

285 

295 

260 

• 280 

"3DD 

265 

264 

170 

297 

105 

150 

173 

200 

213 

236 

IBO 

13Lt}03 

-̂-t>l%,pi4 

^ . ^ ^ 2 5 

'^iLid31« 
y-- im 

-̂ istiasz* 
",;^ffi35« 

ALB-DOUGHERTY CO. 

MILLER BREU-OCALA 2 

USMC 01 

FLEMING FARM 10 

FLEMING FARM 09 

FLEMING FARM 06 

FLEMING FARM Q5 

FLEMING FARM 03 

FLEMING FARM 028 
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R e f e r e n c e 4 
- ' f RECORD OF TELEPHONIC CONVERSATION 

jC j^ jo fC^^^ Site iinvestigation Program 

Routing; 4 . i i M ^ j ^ . Z L U A Date: 4 / - ? j / ^ 7 

Time: T t Z l .a^au/p.ni. 

File: FiKESToMg T/AE /jNJ R{)k>\,tfi. CO. Lfi^oK^To^V 

Party Spoken To: ^Oh>ERl S. CioiAJflCf^y Ti t le : mf\N(\C[:f{ 

Agency/Company: AQU<^ TfCH CNVii^OMn^E/VT/^L CoNSULjAf^ili 

Address: P.(b. BoX "7^ City: m i L m o ^ l ^ 

Telephone Nuniber:(Hl1 ) 3 1 7 - 3 ^ 5 7 State/Zip; Q ÎO HH^HS 

Subject: GR0\J(Off UJ/MeA. SfimfLES F^vm Fifi£SroN£ i i ^ C t̂ nx} 
K[)BBEfii CO/nfflf^y ALhAMy , SA 

Sunnary of C a l l : ^ 

r^A. CLOuJficury 

(T\ ALL o/^di^/c 

TT/lTCt' T A £ rOLL0t*J//^C 

flitificisii ju/is <rfOA/c t y 

, 

US£I>/I 

r^£TWoOS . 

Qt\ 7 U . /wS7(tun#NT 

OA CQUrtL Ttf T ^ 

© r i / l . CLo^ tsc i cy 

CoMf lOeuC^ jiJ TL 

d e T e c T i f ^ L i m i T S u im- i . 

merho i ! t i t reCTicrN L i t n i T , 

iAiD T/,AJ hz k A i fi h i 

r LAi»CAfl70i^r DATA . 

Less TAAfJ 

Ch LCYcL o r 

• 

Actions Required: N O N - < -

• ' & • • • • 

Signature: W-i^hLMiM^ r 

'^r-r . 

^(Z.^^ 6/z^/r7 
Follow-up Responses/Additional Coinments: 

Signature: Date: 

SIP-2 9/86 
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RECORD OF TELEPHONIC CONVERSATION 
Site Investigation Program 

Routing: 'ij,fcuotU**j JliJ,^ J . ^ l u J i i ^ ^ Date: ^/^V?? 

_ _ _ _ _ ^ Time: 2.0V ^»^./p.m. 

Fi 1 e: FKeSTOKie T>/<< ANi f iui ieK. CO. Lftbofi fiTOi^Y 

Party Spoken To: tizFFRt^f f\, SmiTh T i t l e : mA/^ACiTK 

Agency/Company: AftU>^ TEC/-/ EN\liifOt<Jnn E N J A L C O I O S Q L T / \ I J T S 

Address: I SI SouTA mfi i t j ST. Ci ty: m f l A i o i ^ 

Telephone NuBber:( ClH ) ? g l - ^ ? ? / State/Zip: oH iQ H l Z Q l 

Subject: gKouiOiJ u/flTeA SAmfLiFS FKof^ F i^CSlo i^E Tli(Ci 

Sunnary of C a l l : 

rftl^. SmiTh STrtTr^ 

(L) T ^ ^ lUOASAtJlQ Atti 

C9f\ r^eTkdS . 

® n î̂  Sn^iTA S7/<Tc«? 

C t ^ C A i ^ y ^ A L b A H l , CA . 

T i t rOLLO\MI\ f . (7 '. 

A i y H S {MA5 'iOff< U S I N C 

r ^ A T 7 / , L c ^ t A e/*7«-c7/m/ 

Limi"75 urf^< CS inmshe t f h y bLAhife OeJeA^miKiATiftu fiui 

•WTT'TrC*'«r i>TflTJ3 7/C/J 

@ mft. S m i r k Sft\ 

LeVCL «/ Cff^nOCfJCt 

C fiNAViSlS . 

0 ThAJ K hie^ fl h i c k 

1^ T i ^ SAmPLt, onyA 
l -— . . ... 

Actions Required: NOWC-

Si ona t u r e : ^ X Z A ^ ' ^ ^ ^ V p e t t t t ^ - ^ 

Follow-up Responses/Additional Coinments: 

Signature: Date: 

SIP-2 9/86 
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The* l op of ihp Hjtchcl i } {bco-Tj l l jhat ta-Lis l )on 
sequence dips lo the southeast j i approxim.itelv 10 
t t 'n t i (fi(>. 6| ami undergoes .a marl>.ed inrrease in 
ihickness downd ip (f ig: 2).: The thickness of this 
sequence ranges f rom abput^235 ft in the northwest 
part of the are.i to about 340 It in the southeast. 

Ocala Limestone 
The Ocala Limestone comprises the upper Eocene 

lackson C roup in the report area and unconformably 
overlies the Lislion Formation. The Ocala Limestone 
crops ou l in the study area along thc Flint River and 
Kinchafoonce, Muckalee. and Piney Woods Creeks 
where erosion has removed the overburden. 

Thc basal section of the Ocala consists of a tough 
f ine- to medium-gra ined recrystallized, do lomi i ic , 
moderately fossiliferous limestone. The limestone is 
more sandy in the midd le of the section where fossils 
are less abundant. Limestone near the top of the 
section is variably f ine to coarse grained, chalky, and 
coarsely fossiliferous (P. F. Huddlcstun, oral com-
mun.,1980). 

The Ocala dips slightly to the southeast at 2 to 5 
<t/mi and generally thickens in that d i rect ion. The 
format ion ranges in thickness f rom about 150 to 200 ft 
throughout the report area. 

R e s i d u u m 

Most of the Dougherty Plain part of the report 
area is covered by 40 to 70 ft of unconsol idated 
residuum developed f rom weathering of the Ocala 
Limestone and Ol igocene limestones. This residuum 
is generally a red sandy clay that, in the southeast part 
of the area, may contaih siliceous boulders as large as 
3 ft in diameter. The f lood plain of the Flint River is 
covered by 20 to 70 ft of unconsolidated river-terrace 
deposits. 

H Y D R O L O G Y 

Water in the Albany area is obta ined primari ly 
f rom four ground*water reservoirs, or aquifers (table 
1). From deepest to shallowest, the aquifers are: «he 
Providence, Clayton,Tallahatta, and Ocala. A l though 
ground water is p r e s e r t ^ ^ the underly i r ig Cusseta 
Sand, high dr i l l ing cOS^P.bw,;yields, and excessive 
concentrations of chloriae^lnci dissolved solids make 
development of this uri it undcsii'able. 

Recharge waters enter the aquifers where they 
occur near land surface and percolate downgradient 
to become conf ined between relatively impermeable 
beds of clay, sandy clay, or shale. Thus, conf ined 
ground water is under a constant pressure knov/n as 
hydrostatic, or artesian, pressure. When a wel l pene
trates a conf ined aquifer downd ip f rom thc recharge 

area, artesian pressure causes ihc water in the aquifer 
to rise al)ov<< the lop of thi- .iquifer. An imaginary 
surlace connecting poinlb lo which water would rise 
in t ightly cased wells is called the potentiometr ic 
surface (Lohman, 1972. p. 8). The altitude of the 
po ien i iomeir ic surface is control led by thc artesian 
pressure and is a funct ion of the r.iteof recharge, the 
hydraulic gradient (slope of thc imaginary water 
surface), and the rale of discharge. 

Thc transmissiviiy of an aquifer is defined as the 
rate al which water wi l l f low through a unit wid lh of 
malerial under a uni l hydraulic gradient. It is, thus, a 
measure of the aquifer's ability to transmit water. 
Transmissivilies used in this report are eslimated from 
specific capacity data and, because of well losses, are 
generally lower than values calculated f rom aquifer 
tests. The hydraulic conductivi ty is also a term used to 
def ine the water-transmitt ing ability of an aquifer. 
Like the transmissiviiy, it is inf luenced primarily by 
permeabil i ty and hydraulic gradient, but is also inf lu
enced by the viscosity of the water. 

The ability of many carbonate aquifers to transmit 
water is enhanced by the development of secondary 
permeabil i ty. Circulating ground water containing 
carbon dioxide dissolves calcium carbonate along; 
joints and bedding planes in the aquifer, thus enlarg
ing thc primary f low channels as well as creating new. 
channels. 

A q u i f e r P r o o e r t i e s 

P rov idence A q u i f e r 

The Providence aquifer receives recharge where it 
occurs near land surface along a northeast-trending 
l ine about 50 mi north-northwest of Albany. Ground 
water is conf ined in thc aquifer f rom below by the 
dense clay of the Ripley Formation, and f rom above 
by the silty upper Providence-lower Clayton sequence 
(fig. 2). Ground water is obtained from the Provi
dence aquifer in the Albany area at depths ranging 
f rom about 640 to 960 ft below land surface. 

Artesian pressure in the Providence was sufficient 
dur ing 1978 to produce an average water level of 
about 110 ft below(.,.land surface at well 95-08 at 
Albany, near the center of municipal pumpage. 
Water levels become higher wi th increased distance 
f rom thc pumping center. 

Estimates of transmissiviiy for thc Providence aqui
fer range f rom about 250 ft-'/d at wel l 95-01, 3 mi 
southeast of Albany, to 1.000 f tVd at well 95-48, 
approximately 12 mi upd ip to the northwest. The 
hydraulic conductivi ty is lowest in the upper part of 
thc format ion and highest in the coquina bed (fig. 2) 
where most of the water is produced. The Providence 

—i 
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yields less th.in 25 wal /min to wells in the south and 
MJUiheast parts of the report area wh«"re the irans-
„^|sMvity is low; however. u|wlip to the nor ihwesi , 
vieltis lo wells of about , 500. ga l /m in have been 
t,.p(irted. • r • - ' 

The Prov iden ie aqui fer pfiMluces a soft sodium 
(jicarbonaie type w.iier iha iyph la ins no lonst i i i ient 
coiH'<*nir«il'0'iS' 'hat exceed tHoGeorgia Environmen-
i j l Protection Division standards (1977) for safe dr ink
ing water (table 2). The average caK ium. magnesium 
h.irdncss of 6 mg/L (mill igrams per Ijier) and low 
average dissolved i ron concentrat ion of 50 ug/L 
(micrograms per (iter) make w.iter f rom this aquifer 
ideal for domestic use. 

C l a y t o n A q u i f e r 

Thc Clayton aquifer is r c iha ryed primari ly where 
it occurs near land surface and where the format ion is 
cxposetl in steep valley walls along a northeast-
trending l ine about 35 to 40 mi norih-northwcsi i of 
Albany. The topography of thc Clayton recharge area 
is not conduvive to the influx of large quantities of 
water. Ground wa lcHs obtainable f rom thc Clayton 
aquifer in thc Albany area al depths ranging f rom 
about 550 to 840 ft be low land surface. The Clayton is 
artesian in the Albany area and water in the aquifer is 
conf ined f rom below by I he silly up|)cr Providence-
lower Clayton sequence and f rom above by the 
clayey Tuscahoma Sand. 

Dunng"i978~ihe Cfdyion i q u l f c r h a d a r m w r s g e -
watcr level of 140 ft below land surface at well 95-06 
(pi. 1) near the center of pumpage in Albany. This was 
the lowest water level recorded in the Albany area. 

Fig"urc"7 Thows h"6w tKe~tlTin'smissivity of the 
Clayton aquifer varies laterally, increasing f rom the 
area cast of Albany, northwest to Sasser. Estimates of 
transmissivi iy, made I rom specif ic-capacity data 
(Lohman, 1972, p. 52). range f rom about 200 ft-Vd at 
wel l 95-07. approximately 3 mi soul hi>ast of Albany, to 
about 11.000 ft-'/d at wel l 273-03. to the northwest at 
Sasser. Yields to wells tapping the Clayton aquifer, 
l ike those of thc Providence, vary areally. Wel l 95-09. 
approximately 3 mi north{6ast of Albany, produces 
about 250 ga l /m in , whe(lej>s wel l 273-05 n tar Sasser 
has a repor ted p r o d u c t ! ^ , o f about 2.000 ga l /m in . 
This progressive increasj^lh Iransmissivity and yield 
toward the northwest is iilue .largely to a directional 
increase in hydraulic conductivi ty and thc thickeniing 
of the water-bearing part of the Clayton Formation. 

Water f r om the Clayton aquifer generally is a soft 
sodium bicarbonate type that contains no constituent 
concentrations that exceed thc State standards (1977) 
for dr ink ing water (table 2). Al though the avcr,ige 
dissolved i ron concentrat ion of 1S2 ug/L is higher 

than that in the Providence aquifer, the level is not 
exressivp.ind has nr;i been reponod lo cause staining 
or encrustation problems. 

The sodium bicarbonale water in the Clayton 
aquifer is nontypical of carbonate aquifers, which 
generally yield water of a calcium bicarbonate type. 
The uncharaclerisiically high conceniral ion of sodium 
(avcragc44 mg/L) in water f rom the Clayton in Albany 
could result f rom the leakage of sodium bicarbonate 
w.iier f rom ihe underlying Providence aquifer. 

Tal lahatta A q u i f e r 

The Tallahatta aquifer is recharged primarily by 
rainfall where the sediments occur near land surface 
along a northeast-trending l ine 20 to 30 mi nor th-
northwest of Albany. The Tallahatta aquifer is com
prised of several hydraulically interconnected water
bearing zones in the l-iaichetigbee-Tallahatta-Lisbon 
sequence. Ground water can be obtained f rom this 
aquifer in thc Albany area at depths ranging f rom 
about 125 to 350 ft below land surface. The aquifer is 
conf ined f rom below by the clayey Tuscahoma Sand 
and f rom above by the upper part of the Lisbon 
Formation. Dur ing 1978, artesian pressure in the 
Tallahatta aquifer was sufficient to produce an average 
water level at wel l 95-05, near the center of pumpage 
in Albany, of about 90 ft below land surface. 

Limited arcal testing indicates that the transmissiv-
ity and yield of the Tallahatta aquifer does not vary 
signifTFantly in the Albany area. EsTimat'es'oT transmls-~ 
sivity, made f rom specific-capacity data, range from 
about 2,400 to 3.500 ft-'/d. The water-bearing potential 
of the Tallahatta aquifer is good where tested and 
yields to wells of 1,000 to 1,400 gal /min have been 
reported. However, the relatively low transmissiviiy 
of the aquifer results in large drawdowns when 
pumpage exceeds about 750 ga l /min. 

Thc Tallahatta aquifer produces a hard calcium 
bicarbonate type water that contains no constituent 
concentrations that exceed the State 1977 drinking 
water standards (table 2). The dissolved calcium 
concentrat ion ranges f rom 18 to 52 mg/L and is 
uncharacteristically high for a predominantly sand 
aquifer. A l though dissolution of calcite could account 
for part of the dissolved calcium, the relatively high 
calcium levels observed in water samples from the 
Tallahatta aquifer in the Albany area could result from 
the vertical leakage of calcium bicarbonate water 
f rom the overlying Ocala aquifer. 

Oca la A q u i f e r 

The Ocala aquifer is recharged, in thc Albany area 
and throughout much of the Dougherty Plain, chiefly 
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by the inf i l t rat ion of rainfall. The Ocala is generally 
covered in the Dougherty Plain area by a th in layer of 
unconsol idated residuum ranging in thickness f rom 
about 40 to 70 ft i Where. the residuum is present, thc 
aquifer is c o n f i h c ^ ^ ^ d ' is'artesian: where the resi
duum has been r f ^ ^ ^ t i by stream erosion or through 
sinkhole collapscTlQe aquifer is unconf ined. Because 

• of the varying conoit idhs of conf incmeni and pres
sure, average water levels in thc Ocala dur ing 1978 
ranged areally f rom about 2 ft above (and surface lo 45 
ft below. 

Aquifer tests show that in areas near the Flint River 
where the Ocala Limestone is very cavernous, the 
transmissiviiy may exceed 100.000 f t - /d (L. R. Hayes, 
oral commun. . 1980). This high transmissiviiy allows 
the movement of large quantit ies of g round water, 
and yields to wells of 2,000 ga l /m in have been 
reported. However, away f rom the river in areas 
where solution openings are not wel l developed and 
to the northwest where thc aquifer is th inner, the 
transmissiviiy of the Ocala can be as low as 2,000 ft V d 
and wells are reported to produce about 500 ga l /min . 

Water frorn the Ocala aquifer is moderately hard 
and is classified as a calcium bicarbonate type (table 
2). Water samples f rom wells 95-22, near the Wor th -
Dougherty County l ine, arid 95-24, at the Hcrty 
Nursery in Albany, had higher concentrations of 
nitrate than samples f rom the underlying: aquifers. 
Wel l 95-24 produced water having a nitrate con-

ncenlratiorrof 6.10 mg/ t r the+i ighest level-detected i n 
the report area. These anomously high nitrate concen
trations probably are due to the leaching of soil wh ich 
has been treated wi th nitrogen-base fertilLter. 

Wa ie r t romnhe Ocala"^enerally is of good chemi
cal quality and contains no constituent concentra
tions that exceed 1977 State dr ink ing water standards. 
However, the quality of the water could change 
rapidly in areas where the aquifer is unconf ined or is 
in d i r ea contact w i th surface water. 

Inf luence of the Flint River 
During periods of normal streamflow, the Ocala 

aquifer discharges into the Flint Kiyer through caver
nous zones in theJi|hestpne that have been exposed 
by stream e r o s i o r a ^ ^ u r e i 8 and 9 are graphs showing 
precipitat ion anmGff l^age of the Flint River at Albany 
dur ing 1978. C ^ ^ ^ ^ o n of these figures shows the 
effect of heavy r a i m a l l 6 n the Flint River. When the 
river stage is Increased, g round water that normally 
discharges into the river backs up into the aquifer, 
causing the water level to rise in Ocala wells near the 
river. Extended periods of heavy rainfall cause the 
river stage to rise above the al t i tude of the potent io
metric surface in thc Ocala aquifer. When this occurs, 
normal ground-water discharge points become rc-
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charge points and river w.iter rapidly cnlcrs the 
cavernous /ones in the .Kjuifer. Comparison of figure 
10 wi th f igure 9 shows thai thc water level in well 
95-OJ. 4 mi southeast of Albany and about 1.7 mi east 
of the Flint River, is very " f lashy" and res|j(jn<is ainiosi 
instantaneously to signil i i ani rh.mges in river sl.ige. 
By contrast at well 95-22. near the Worih-Doughcrty 
County l ine and about 5.1 mi f rom the river, the 
alt i tude of the potent iometr ic surface of the Ocala 
aquifer is higher ihan the maximum river stagi-. and 
the water level in (his well (fig. 11) is less affected by 
the increased stage of the river. 

L e a k a g e 

Alt hough rainfall entering the aquifers where they 
occur near land surface is Ihe primary source of 
recharge, another source of recharge exists in the 
Albany area. Pumpage that reduces the head, or 
artesian pressure, in an aquifer may promote in
creased vertical f low through the confining beds 
separating the pumped aquifer f rom aquifers of 
higher artesian pressure. The amount of leakage per 
unit area depends on three factors: (1) the vertical 
hydraulic conductivity of the conf ining layer; (2) the 
thickness of the conf in ing layer; and (3) the head 
difference between the aquifers. In and near the city 
of Albany, heavy pumpage f rom the Providence, 
Clayton, and Tallahatta aquifers has produced head 
differences that could enhance leakage. Water-quality 
analyses indicate that water may be leaking from the 
Providence aquifer into the Clayton and from the 
Ocala aquifer into the Tallahatta. Addit ional test 
dr i l l ing and moni tor ing wou ld be necessary to esti
mate the amount and areal extent of the leakage. 

MULTIAQUIFER HYDROLOGY 

When developed individually, the Providence, 
Clayton, and Tallahatta aquifers in the Albany area 
yield water to product ion wells in insufficient quant i
ties to be cost efficient. For this reason, the city of 
Albany uses wells that tap two or more aquifers 
simultaneously. Mul t iaqui fer wells maximize yield, 
and minimize drawdown and dr i l l ing costs. Through
out much o f t h e Albany area, properly constructed 
mult iaquifer wells can produce a sustained yield 
greater than 1,500 ga l /min and generate smaller 
drawdowns than wells tapping a single aquifer. 

Well ConsUviUion 
The telescoping construction design of two typical 

mult iaquifer wells is shown in f igure 12. Construction 
of each wel l is begun by dr i l l ing and driving a large-
diameter surface casing through the residuum. Dri l l -
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A g r i c u l t u r a l 

Total irr ig.i ied cro|)lanii in the study arco reported 
in the 1954 agrit^ultural census was 200 acres. By 1978 
the i i r igale i i crup.l.ih(l:had increased lo about 8.650 
acres. Acco id ing i,oJ|bllar.tl ani l others (1978). ground 
water represenleibdfbjJiit 92 percent of the water used 
for irr igation in 1977; and it is assumed thai this 
|)ercenlage d id nof rh^'hge appreciably for the 1978 
crop season. Thus, iiuirihg 1978 about 8.000 .iicres were 
irrigaK'd by ground water. 

The availability of sufficient ground water and the 
suitability of center-pivot systems has greatly en
hanced the use i)f irr igation in the Albany area. The 
gent le slopes and large fields permit thc use of self-
p rope l led center-p ivot i r r igat ion systems. Many 
center-pivot systems used in thc study area are 
designed to distr ibute water at rates of 1.000 lo 1.500 
ga l /m in and are capable of irr igating several hundred 
acres. 

Ground water for irr igation in the Dougherty Plain 
province is obtained primarily f rom the Ocala aquifer. 
However, the Ocala is not product ive to ' ihe nor th-
wesl of Albaj^y in parts of Dougherty , Terrel l , and 
Calhoun Counties, and use of thc Clayton ;iquifer for 
irr igation is rapidly increasing. Agricultural use of 
g round water is presently (1978) not regulated by the 
Slate of Georgia. Because permi t t ing is not requi red, 
agricultural use of the Clayton is l imi ted only by the 
product iv i ty of the aquifer. Heavy withdrawals f rom 
the'ClayT6fi"irnfTirJrca COu1d'1tnTinhe~3\railabittT>rof~ 
water from this aquifer. 

M u n i c i p a l 

UOO 

In 1898 the city of Albany's water system pumped 
an estimated 25.000 gat /d f rom 14 wells (McCal l ie, 
1898. p. 179-181). As municipal and industrial demands 
increased, more wells were dr i l led, and the city has 
used at least 30 wells since ini t iat ion of the Albany 
water system. The city of Albany was the largest single 
ground-water user in the study area dur ing 1978, 
wi thdrawing a total of about 5.4 bi l l ion gallons per 
year, f rom 23 mult iaquifer wells (fig. 16). 

The increase in ^population and induMry in the 
Albany area i i r<Sfegt'^ i n the water requirements. 
Figure 16 shows t ^ ^ t M i a h n u a l ground-water demand 
has increased frtWBBDOUt 4.2 b i l l ion gallons in 1969 to 
more than 5.4 b fu ionyai tons in 1978. O n August 28, 
1978. the ground-water withdrawal peaked at over 22 
M g a l / d , Ihe highest single day of pumpage recorded 
by the city of Albany (f ig. 17). 

The rate of ground-water wi thdrawal by the city 
varies seasonally and is greatest dur ing iihe summer 
and fall. Figure 17 shows an increase in ground water 
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-Figure 16- Yearly, ground-^water wi thdrawal by-
Albany supply wells, 1969-78. 

withdrawals f rom Apr i l through October 1978. The 
durat ion of peak vvithdrawal periods and the amounts 
of wi lhdrawal are inf luenced by climatic condit ions; 
thus, increases in precipitation decrease the demand 
for city water. 

M u n i c i p a l Pumpage f r o m the Prov idence , 
C lay ton , a n d Tal lahatta Aqu i fe rs 

The total amount of water wi thdrawn f rom the 
Providence. Clayton, and Tallahatta aquifers was 
estimated for the Albany supply wells based on 
f lowmeter f^sts and wel l construction data. Figure 18 
shows that an average of about 0.9 Mga l / d was 
wi thdrawn f rom the Providence aquifer dur ing 1978. 
or about 6 percent of the Albany municipal supply. 
Thc Clayton aquifer contr ibuted about 45 percent of 
the city supply, or an average of about 6.8 Mga l / d . 
Approximately 7.3 Mga l / d was withdrawn from the 
Tallahatta aquifer dur ing 1978. representing about 49 
percent of the total Albany municipal pumpage. 
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Figure 19. Potentioinetrlc surface of the Ocala aquifer In the Albany area, November 1979. 
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PRELIKINARY ASSESSMENT 

TELEPHONE CONVERSATION RECORD 

Site Naae; F \ ( { 9 ^ ^ T//fc «f /90bbfA CD. I.^.fl CAD f*iO d^SOJf 

Location Address: -33O0 SyLV£STeA /(4. ALkrti^y CA. 3/7/5" 

Phone: (ili.)V2i - ^U\ . 

Contac t : VjA'jhff B. Cof^ T i t l e : CooiL^/M/tTeA. 

Address: S/^m<. 

Phone: (1fx)f3^ - %r6l 

Authority: Section 3012 of CERCLA,, Comprehensive Environnental Response, Compen
sation and Liability Act. 

Facility has notified EPA via - RCRA 3001 site is in HWDMS 
• JCERCLA 103c site is in NOTIS A i . * 

Need Information concerning waste generation and disposal prior to Nov. 19, 1980. 
f ' • • • 

How long has facility been "in operation? S i ' ^ d ' 1^4 V ' • 

What kind of wastes were generated eind how much? 

A T d i A i . ^ 150,060 fouitjjs f H ^ ^ n i S r » Tfirm l^&? - / 1 7 C /^LL U . A S 7 C ( W A . ) 

Was-it-dlsposed-on-«l*€-and-where? - -

Was it transported offsite and where? » -rz-fio 
F^fn ~» o" 

CL)</^ Ctme^^T II Liiii>f>»*'f 5tftrr«/r Tt/ Ln^iriLt. H ' T i \ l u H I ^ Cr'<^ftr To £ m c U f , AC 

Was i t t r e a t e d «id. how? 

Have t h e r e been<Qf^%as£ s p i l l s ? D e s c r i b e . 

7fe kA9< kt<H - U t T ^ ^ T o S^tUfiJi^ OtJ'SiTt . 3 ACfe^tf C»ivT>'*>̂ '»<7fc>/ io,L . 

Date of c a l l : f/^/tS Time: I'fO M 

-i^fi.v<^f^ir^^ /lCA<y{M€^ 

/ " 
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. . . ^ /O 0 0 0 C ^ ^ 

> N A S ilSfiOJei ^ 7 7 U . t o c / f i LS t t ^n* -^ . ffi^am i f l C - t ^ r O TA, «4/>̂ J7<_ 

Ce/neAJT tuAS Shi f i fe l TO CA^mtcMi- t^ASl^ r?^ /9^ACn^^ l^S FA C / c n Y f^ 

£fneCU , AL . -j-hc AAjomATt^ S^LttfiT} ^ ^ f A f ^ ^ i r / Ta A/f/>^FeY cU/m/c^C^ 

in V/tt*i«5 7/f ^ tf/f . FOA /<fC£/|/r»/l7r#»v/ Y- FoTt^Attj ^ A T07/H J S^O^Ooa ^ t r r ' J J 

T h hALtiiuU - / TJU k^MJ-U. fl^etn H-. t*^ / W ^ ^ « /S « J t ^ / w ^ ^ ro . ^ X-K. 

\t*eu L t n t l i ^ T o y/ / tAiJ/<. . 

CALLONf o / OfA-uK X/»r M<^, f t l t t A l C T t 4 / / v r X * ^ A v , 0 ^ J S/f. 
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MEMORANDUM 

TO: Mike Allred > W > U -
Unit Coordinator 
Site Assessment Unit 

Reference 9 

Georgia Department of Natural Resources 
205 Butler Street, S.E., Floyd Towers East, Atlanta. Georgia 30334 

J. Leonard Ledbeitcr. Commissioner 
Harold f Rer>eis. Assistant Director 

Environmental Protection Division 
(404 )656 -4713 

^ 

FROM: Charles P. Evans ^ ^ ^ 
Environmental Specialist 
Site Assessment Unit 

SUBJ: Water systems using ground water from the Ocala Limestone within 
three miles of Firestone Tire and Rubber Company, Albany, Georgia 
31705 (GAD990855074). 

A review of file infonnation from the Ground Water Program reveals three water 
systems using the Ocala Limestone for drinking water within three miles of 
the Firestone facility. 

These systems are as follows: 

Hame Population Served 

Cabana Village Mobile Home Park 51 

Big M Trailer Park 40 

Sanborn Trailer Park 31 

TOTAL POPUUTION SERVED 122 

The distance.from the boundary of the Firestone property to Sanborn Trailer 
Park is lesSAtiKdh: three miles. However, the distance from contamination found 
during the f s m M h q inspection 12/11/85 and the Sanborn Trailer Park well is 
greater t h ^ ^ r a ^ e miles. The U.S. Naval reservat-lon to the south lif the 
Firestone pi^^^pr. uses three vrells for their source of water. These wells 
are multl-aqul'feF wells, however, they do not draw from the Ocala Limestone. 

CPE/mcw038 
File - Firestone Tire and Rubber Company (GAD990855074) 
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^^m=~^y^y 

^t^-

• f V'"."; 

TRIP-REPORT' ^S '̂ 

DATE::^Sbruary I S ; 1987: 

SITE NAME AND̂ LOCATION:: FitesJone-^Tire .and Buiiber.Co:. 
Ai})ai^'^;5W.rgia__ _" -- '';'.' y 

COUinT: 

• r r • 
'?y :-'iSf^-

0-.- rf 

• x f l X r . D X - * .̂  -F". J r 4 ^ ^ I- j ^ i I,-*-•**••.--i*j»=-'•-TL' " ~ i^"- iSi3*t»"-- . . ;»^^ 'C" i .Ci 
i .^. i^-

•^pERJmCEi^^i^ES; -^_; g ^ ^ •.;,.; ̂  _^v;;,.. •" y A M ^ ^ - ^ -' ••• A. A V ^--^-^ ^ ^.. v 
V-.Meeting Vri'tii BhvirottwjilJal'Siapi^esentatives of^Eixestoae ;Tire~ana^Rul)l)elr. 

• ? ' • - , . =-"3 • "Cciipany~Jamfflryi29'^. 4̂ 987̂ *̂ : 

An" in; 
.ndleer 

v:iocai0!p; 

1 .--mie^ Lobaî K): 
: ^ . . • • » 3 ; ' ' - - ' v t * - - - - : - - - r . . . - . - • 

.„°'.':^^3^gB:ou tfi o£/s;t]ie' Bl te.. FrotHŝ  info rffla:t i-bn 
Bupplied4r-byffeKS5fa:mri^ Box 82, Al^ay,rGA 
31705. 999' &Gre€^^ot_-J,̂ '̂&iem a^Mlrrte'eted^^ "from. Wei Is v i th in thlwie; miles 
of the 8 l . ' t ^ i^^ i i l4 rP l^£>^/ ' ' ^g^ Artesran : . 

^ Aquifer) 

2 'yS . ' i ^^SSSS^^^^^W-%P- ^ifells w»re-lpca^d'^vitlLlAvt ' ^ l l !^ of the 
s i t e v ^ A l ^ ^ ^ l S n t ^ ^ b l ^ ^ h ^ hdimes t h a t ^ o U ^ ' t i e intervleved'^=fp^d tha t 
thQXv'vel t^Wn^^^^^i iv^ ' t^ i feet^O' less-iiiiep.. This would put" t h e i r j ^ 
source of w4<Eeir?i#)iTtiiepQo.aia< linie>tone^< •/ 

3 . The t o t a l .ts^rget population of Big "M" Mobile Home Pmrk, Cabana Village 
Mobile.Home Parle', and Tilie"above homes i a 365 people. 
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4. Mrs Ml-tchei, 3219 Sylvester Ed., Albany, GA 31705; uses a well for her 
vater supply. Hra. Mitchel did not knov the depth of her veil. Hovever, 
from the depths of the private veils in the surrounding area it is 
probable that the depth of Mrs. Mitchel'a veil does not extend belov the 
Ocala limestone. This veil is located north of the Firestone plant 1,950 
feet from an area that Firestone has determined 
has contaminated ground vater. 

5> The veil of Mr. Keith Norton, 240 Bennett Dr., Albany, Georgia 31705 is 
located vithin 1600 feet of an area of ground water contamination found 
during sampling at the facility by EPD personnel on 2/11/85• 

CONCLUSION: 
The total population drinking ground vater from the Ocala limestone vithin 
three miles of the site is 364*4 people. The total acreage irrl̂ âted by 
veils vithin three miles of the site is 999* The equivalent population 
under the Mitre HRS system i» 1,863 people. 

RECOMMENDATIONS AND FOLLOW-U? REQUIRED: 
Revise HRS ranking of the site. 

PHOTOGRAPHS: None 

NUMBER OF WASTE/ENVIRONMENTAL SAMPLES TAKEN: None 

REVIEWED BY: ^/jCjk^ /.X^-^yeJL- DATE: o / ^ ^ / ^ Z 

ATTACHMENTS: SITE LOCATION MAP 
SITE SKETCH 
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î  

8 o o = ' ' 0 
*° =, '̂  0 

° •^•% I 
•*>„ • 

Q c 

0 ^ 1 ? 

° y ' l 

n" 

0 ^ 

1 -̂  0 0 «»•> 

-e^ 

a 0 . '• 

"-y 
• J o * * ; 

O S " 0 

^ 0 

, 0 . A 0 

. O . O to ^ * ^ 0 

' • • •J » 0 , 0 ° * - o O ' ' " o ' ' . 0 

i>,"'^o ° 'O. °o fejJfS o'fa rfJ 

. '^ O '4^ « _ *•«> o f=tO o«P n O ° _ o n ^ „ fl<7 ' • r - r t . n o ft*0.. 

t ^°o5*S 
?Li? °°«.^i^°°2" 

!ft<%°o'??»&" = 
o f to - 4 ^ ' ° ° ' ' ' ° - o"j 

' 't. p 

eO'^ O o . * OO I**© O o " i f ? 

\ ° <?y „fo , s S o ^ v " 0,=%, =80.= f ° .• 9, ° c 

,"L 

QS^ 

0 0 S 
'^^3^:9;/Si 

. - ». =&„ °° 6-° a t 

' t . " > ^ g 

S a V 

PfFtDQGQS? 

q_ „ •» <= O . 
„<i - . ' ^ •> f j i ^ "00 

.0 _ -,0*9 

0 ." * d 

IQ C ' o 

•=Oo o o => o ^ r f S d^O q^oo^o 

y * O * ^ -̂O^^o 
I fe ft aO<^„ 

= tf» 

" " " 0 » J . • ' '•=••>'' ° = « . • = * = " . V O 

;°8 • " 'S .O?5= 

°5%g . - 4 - ^ J 
0 O o a o 

II. 
" „ °o==or^» 

, . s . I V « 
ff # ' ° ? t . " ^ ° . * ' i , ° ° ' = ' • 'S ' ° ' * °o£ ' '«* •££• 8 . ' ' . ° ' ^ ° ° o ? ' S «» i s ' . . 6 « 

^ ^ "i = 0= J 

'k. 0^° To " ° • ? ° o » * ° = f - a o * " " o oo « •'to " 



Reference 13 page 2 of 4 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

75 SPRING STREET. S.W. 
ATLANTA, GEORGIA m O J 

/iCTgust 23, 198T 
V. 

NOTICE 

TO: A l l Pro ject Leaders and Cooperators 

FROM: Endangered Species 01'f lce, Federal Assistance, FVS, At lan ta , Georgia 

SUBJECT: Changes to the Region 4 Endangered Species Notebook 

This update covers the fo l lowing act ions: l i s t i n g of the Carolina northern 
f l y i n g squ i r re l In North Carolina and Tennessee as endangered, l i s t i n g of 

. the Tar River spiny mussel In North Carolina as endangered, l i s t i n g of f i ve 
F]or1da pine rockland plants as endangered, l i s t i n g of the Miccosukee gooseberry 
I n F lor ida and South Carol ina an endangered, l i s t i n g of Ruth's golden aster 
i n Tennessee and Vahl 's boxwood In Puerto Rico as endangered, l i s t i n g of the 
amber dar ter and Conasauga 1ogp<irch In Georgia and Tennessee as endangered 
with c r i t i ca l habitat designated, reclassi f icat ion of the a l l igator In Florida 
to threatened by s imi lar i ty of appearance, and the proposed l i s t i ng of two 
plants (pondberry and Florida golden aster). 

REGIONAL LIST: Replace. 

STATE LISTS: Replace a , GA. IC. PR. SC. TM. 

CRITICAL HABITAT: Replace Index; add amber darter and Conasauga logperch 

designations for GA and TN. 

PROPOSED RULEMAKING: Replace previous sheet. 

*, Species Accounts: FISHES - RepUce Index; add accounts for two fishes. 
PLANTS - Replace index; add accounts for eight plants. 

Attachments 

85-3 

r{ECEiUL:D 

AUG 2 61985 

A ^ t i r Y/lO..L>cO«l •:.j„.r-t^t^ 
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Federally Listed Species by State 

GEORGIA 

(E«Endangered; T»Threatened;(CH«'Cr1t1cal Habitat determine 

Mammals 

Bat, gray (Myotis ^rlsescens) - E 
Bat, Indfana(T|yortfs soda] is) - E 
Manatee, Florida (Trichechus manatus) -
Panther, Florida (Fells coricoToi* coryi) 
Whale, r ight (Eubalaena glaclaFfs) - E 
Whale, finback (Balaenoptera physalus) -
lAale, humpback (Megaptera novaeangliae) 
Whale, sel (Balaenoptera boreafis) - E 
Whale, sperm (Physeter catodonf - E 

General Distr ibution 

E 
- E 

E 
- E 

Northwest, West 
Extreme Northwest 
Coastal waters 
Entire state 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 
Coastal waters 

Birds / 

Eagle, bald (Haliaeetus leucocephalus) - E 
FaJron, American peregrine (Falco 

f eregrlnus anatum) - E 
con, Arct ic peregrine (Falco 

peregrlnus tundrius) - T 
Stiark, wood (Mycteria amerlcana) - E 
Warbler, Bachman s (Vermlvora "S'achmanll) » E 
Warbler, Ki r t land's (Dendroicffl 'klrtlandll) - E 
Woodpecker, Ivory-b i l led (Camp'ephilus 

prInclpaHsl -. E • 
Woodpecker,ii)rid»cockaded (Plcoldes 

(•DendrocljBf) boreal I s ) " ^ " 

Entire state 

North 

Coast, Northwest 
Southeastern swamps 
Entire state 
Coast 

South. Southwest 

Entire state 

Reptiles 

Alligator, American (Alligator 
mississippiensis) - T 

Alligator, Anerican (Alligator 
mississippiensis) -~T 

Inland coastal plain 

Coastal areas 
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«a te Lists 

GEORGIA ( c o n t ' d ) 

General Distribution 

Snake, eastern Indigo (Drymarchon . 
corals couperi) - T 

Tur t le , Kemp's (At 1 antic) r ld 1 ey 
((.epldochelys kempli) - E 

Tur t le , green (Chelonia nydas) - T 
Tur t le , hawksblll (Eretmochelys 

Imbricata) - E 
Tur t le , leatherback (Dermochelys ' 

coriacea) - E 
Tur t le , loggerhead (Caretta caretta) - T 

Southeast 

Coastal waters 
Coastal waters 

Coastal waters 

Coastal waters 
Coastal waters 

Fishes 

Darter, amber (Pcrcina antesella) - E,CH 
Darter, snail (Percma tanasiT - T 
Logperch, Conasauga (Perclna jenklnsD - E,CH 
Sturgeon, shortnose (Acipenser 
brevi rostrum) - E - ~ 

Conasauga R., Murray County 
S. Chlckamauga Cr., Catoosa County 
Conasauga R., Murray County 

Coastal r i ven 

Plants 

Florida torreya (Torreya tax i fo l la ) 
Green pitcher plant (Sarracenla 

oreophila) - E 
Hairy rattleweed (Baptlsia 

arachnifera) - t 
Persistent t r l iHum ( T r i l l 1m» 

- E 

p e r s l s t o f t i i - €. 

Decatur County 

Towns County 

Wayne, Brantley Counties 

Xallulah-Tugaloo River system, 
Rabun and Habersham Counties 
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SOUTHEASTERN SECTION 
AMERICAN WATER WORKS ASSOCIATION 

ANNUAL CONFERENCE 
APRIL 29 - MAY 2 , 1984 
JEKYLL ISLAND. GEORGIA • 

MAY 1. 1984 

GROUNDWATER USE AND PERMITTING 

W. M. STEEVES 

h(M CONVERSE INC. 
ENGINEERS 

MOBILE ;%ND MONTGOMERY. ALABAMA 
Pi\])fAMA CITY. FLORIDA 
ALBANY, GEORGIA _ 

AND 
BILOXI, MISSISSIPPI 

BCM BCM Converse Inc. 
Engineers, Planners and Scientists 
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GROUNDWATER USE AND PERMITTING 

W. M. Steeves. Vice Pjresident, BCM Converse, Inc. 
P. O. Box 114. Albany, Georgia 31702 (912) 432-7191 

In a 1982 application to the Georgia Department of 

Natural Resources to operate an expanded vater supply 

system, the Albany Water. Gas & Light Commission requested 

an increase in peak day flow from 27.2 MG to 29.2 MG. The 

request has been granted, but only after several appeals 

by the Commission and meetings with the Department. The 

negotiated permit conditions are unique in Georgia, and 

have required a change in the basis of the Commission's 

vater system operations, since the same conditions may be 

considered in other permitting actions by DNR. ve were 

asXed to review our experience here. 

The Albany Water., Gas & Light Commission operates the 

public vater supply iiystem for the Albany metropolitan 

area iî litn Dougherty County. We have ̂ yer 28.000 cus-

tomert^lind pump about 17 million gallons on an average 
- . - " y y ' . = • • • 

day. from a total of 29 deep veils. Water quality is 

excellent and treatment is limited to chlorination and 

fluoridation. The veil pumps serve as distribution pumps. 
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cial and industrial use account for approxi-

mately-fttalf̂ of the vater sold. On typical dry and wet 

veather days, hourly system pumpage generally follow the 

patterns shown in Exhibit 1. Elevated storage buffers 

actual use and allovs flexibility in an operation control 

system based on response to system pressure. 

Well location has historically been dispersed with 

population and use: however, in the last 10 years, loca

tion and veil design have been selected vith groving 

consideration, for the impact of groundvater vithdrawal. 

Exhibit 2 shows current well locations on an area map. 

The wells are numbered chronologically and thus reflect 

general well placement patterns. 

All of the wells can be considered multi-aquifer wells 

in that they penetrate, and are hydraulically connected 

to. at least 2 of 4 separately identifiable aquifers 

generally underlying the area. In most cases, the wells 

interconnect 3 of the aquifers. 

In'^rmatioQ about area geology, groundwater hydrology, 

and some aroa vater use is published in reports by the 

Albany Water. Gas & Light Commission, the U. S. Geological 

Survey, and the Georgia Geologic Survey. For our 
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purposes. Exhibit 3 shows a geologic cross-section of 

aquifer focmations. The uppermost is the Ocala limestone, 

next the Tallahatta sand, the Clayton limestone, and 

lowermost, the Providence, consisting primarily of sand 

and coquina deposits. Productivity, depth, and screening 

requirements have determined aquifer selection and well 

design, except that the Ocala aquifer has been avoided as 

a precaution against surface contamination that could 

occur in the porous formation. Exhibit 4 shows typical 

sections of wells that drav vater from the Tallahatta. 

Clayton.' and Providence aquifers. The approximate 1983 

vater pumpage by the Commission from the aquifers is shown 

in Exhibit 5. 

, 

^QV^,FE^ 

Ocala 

Tallahatta 

Clayton 

V ̂^r Providence 

A^, ' - ' . ' , TOTALS 

E^Hxen s 
tfc PWJP5P 

0 

3716 

1972 

.?97. 

6067 "̂  

% OP TOTAL 

0 

61 

33 

6 

100 

Most of the pumpage has come from the Tallahatta and 

Clayton formations. The Providence represents only a 

small fraction of the total because it is a relatively 
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tight forniation that doesn't give up much water, and the 

cost tP;Screen it has not always been considered worth the 

result. -

With that background, let's move closer to the ground

vater. issue that has focused attention on our system. As 

in any groundwater supply system, static and pumping water 

levels must be considered key factors in planning and use 

of the resource. Conisideration becomes critical when 

there are long term water level declines that cannot be 

accommodated, or when the rate of decline changes. The 

latter situation started in the Albany area six years 

ago. Long term static water levels in each of our ground

water formations have been well documented. Exhibit 6 

illustrates static water level decline in 5 of the oldest 

wells in the Commission's system. Before 1973. combined 

static water level of the three aquifers dropped at a rate 

between 1 and 2 feet per year. The rate from 1973 to 1980 

averaged 6 feet per year. . 

' '. '•'^^y^>.' 

P̂ ajpitod by the changing groundvateT conditions in the 

mid 7a^. the Commission sponsored a study vith the USGS 

to define the impact of groundwater use at that time and 

provide information that vould help assess long range use 

of the resource. 
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The: reisulting report identified increasing municipal 

and agi^^S^ltural vater use. confirmed a supply of good 

quality-̂ î irater. suggested increased use of the Tallahatta 

aquifer in the southeast part of the area, supported 

increased veil spacing,, and recommended further study to 

define development potential of the Ocala aquifer. The 

report cautioned that heavy agricultural use of the 

Clayton in the area could limit the availability of vater 

from this aquifer. 

An illustration of hov accurate that advice vas is 

shovn in Exhibit 7. Betveen 1978 and 1981 the Clayton 

vater level fell 10 feet per year. This exceeded t h e ' 

decline in other aquifers. Even though the Providence 

level fell seven feet per year in the same time period, 

the Clayton had our attention because it provided a third 

of the use. Also, in our area the Providence is a source 

of recharge for the Clayton and is expected to have 

somevhat parallel potentiometric conditions. 

A.>|^|t«g picture of the change in Clayton vater level 

is ilii»trated in Exhibit 8, vhere monthly levels are 

sho%m for the past 12 years. Available earlier data sup

ports a conclusion thjst the 60 foot water level drop in 

the Clayton aquifer betveen 1976 and 1981 exceeds previous 

rates of decline. 
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On^|y^8on for the change in the pattern of the 

Clayto^j^^er level is Albany's location near the end of 

the vater-bearing part of that formation. Clayton trans-

missivity and yield iiacrease in a northvest direction. 

For instance, most of the Commission's veils produce 200 

to 400 GPM from the Clayton, vhereas 15 to 20 miles north-

vest, a veil in the Clayton can be expected to yield close 

to 2.000 6PM. Also, limestone in the Clayton formation 

allovs open hole veils, making them fairly inexpensive. 

It is not surprising that agricultural interests in the 

area have used the Clayton for supplying vater to the 

central pivot irrigation systems that became so popular in 

southvest Georgia in the 70's. The number of irrigation 

systems our county,_aind _thô sj|̂  north and northvest of us 

(upstream in the Clayton aquifer) increased 138\. 178\. 

and more than 200\ respectively betveen 1977 and 1980. 

USGS and Georgia Geologic Survey reports shov that agri

cultural water use in the counties north and vest of 

Albany accounted for over 40 billion gallons of water in 

1980. 

sl̂ î Sî i 9 compares Clayton water levels from Exhibit 8 

vith the Commission's Clayton vater use. and vith growing 

season rainfall. We've concluded that low rainfall during 

our warmest months will result in increased Clayton vater 
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use t^^^^^ extent that water level decline in the Clayton 

aquif^^^uld be evidenced within months. This is not to 

say that nunicipal. agricultural, or industrial interests 

alone cause the decline. Rather, that we're all drawing 

from the same supply, and that the 1977 - 1981 combined 

withdrawals may have tested the supply limits of the 

aquifer. 

This thought is supported in a recent Georgia Geologic 

Survey report addressing the hydrology of the Clayton and 

Claiborne (Tallahatta) formations in southwest Georgia. 

The report determined that "it is probable that with

drawals from the Clayton aquifer exceed recharge". The 

conclusion was based on an estimated Clayton aquifer 

withdrawal averaging 26 MGD. and estimated recharge aver

aging 16 MGD. 

It was in this light that Georgia DNR denied the 

Commission's request to increase maximum day withdrawals 

from -^JMi. MS to 29.2 HG. Discussions showed that the 

deni'SSBBSg intended as a step to reduce" water use from the 

Clay^^n^^iifor. The Commission was just as interested in 

safeguarding the Clayton, but objected to the denial for 

two reasons. First, limiting maximum day use is not an 

effective measure to reduce aquifer vithdraval volume. Of 
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the apj^^loate 6,000.000.000 gallons a year pumped, the 

two or^^^eo days a year that use might exceed. 27,000.000 

gallons (say 2.000.000 gallons a day more for 3 days) 

would represent only one tenth of one percent of the total 

use. Second, methods for limiting high daily water use 

are not positive. 

The agreement reached, aimed permit limitations more 

directly at Clayton aquifer use. Special conditions of 

the permit limit yearly average vithdrawal to 20 million 

gallons a day, and total yearly withdrawal from the 

Clayton aquifer to 2 billion gallons. 

Two wells we've constructed since-1980 use less than 

10 percent Clayton water. Whether this, and reduced use 

of wells with heaviest Clayton percentages, will allow us 

to comply with the 2 billion gallon annual limit remains 

to be seen. We expect that it will. More important 

though, we've seen tliat the Clayton aquifer in the area is 

suscegĵ felie to vi,thdjcaval6 other than our ovn. and that 

qiveffl^B^iln weather conditions, it may not be a depend-

able v^tei; source, regardless of the Commission's 

actions. In 1980 the Commission sponsored a three year 

study of the Ocala aquifer in the area as one possible 

alternative to reduced Clayton reliability. Early drafts 
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Of this report indicate that parts of the Ocala can safely 

be used̂ tiO .accommodate increased system pumpage. This is 

one altt̂ Eilative identified thus far that reduces our 

dependence on a groundvrater source that has shown stress 

during extended dry periods. 

In summary, the Coiamission's experience shows that it 

is important to know how x,our groundwater system works. 

Although groundwater withdrawal in the southeast is likely 

to be less than 10% 6f available groundwater sources, 

distribution of sources and use are not coincidental. 

Total 1980 groundwater use in the southeast has been 

estimated to be 7.5 billion gallons per day. and to 

increase to 18 billion gallons per day by 2020. Contin

uing to learn about the hydrology of your water resource 

will help you safely get the most from it. It will also : 

indicate factors beyond the control of the water utility 

that can influence the resource. If you have an idea of 

what can happen, you can be better prepared to deal with it 
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feoLOGIC SÊ 3T10N OF THE ALBANY^AREA 
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Gieorgig Department of Naturai Resources 
205 Butler Street. S.E.. Floyd Towers East. Atlanta. Georgia 30334 

_ _ , ^ . ^ J Leonard Ledbetier. Commissioner 
September 3 i ISSMSt:. HaroldF Reheis. Ass iMam Oirector 

Environmental Prelection Division 
(404)656-4713 

MEMORANDUM 

MtXt/f j /^ TO: Mike Allred 
Unit Coordinator 
Site Assessment Unit 

FROM: Charles P. Evans C f c 
Environmental Specialist 
Site Assessment Unit 

SUBJ: Accessibility of surrounding population to waste on Firestone Tire 
and Rubber Company facility, Albany, Georgia 31705 (GAD990855074). 

The Firestone Tire and Rubber Company, Albany, Georgia has twenty-four hour 
security guards that control access to the plant. As the contamination is 
In the groundwater and not on the surface, exposure of the surrounding population 
to contamination is low. 

CPE/mcw037 
File - Firestone Tire and Rubber (GAD990855074) 


